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At Canadian General Electric Company, Limited: 


Previous, asphalt-impregnated transformers, made by 
Canadian General Electric, Limited. Insulation strength 


was limited. 


Following curing period, the mold is quickly unbolted 
and the Epon resin-potted transformer removed. 


Streamlined transformers, molded with Epon resins, 
have superior insulation, dielectric strength; accuracy, 
performance are greatly improved. 





Cutaway view of new instrument transformer clearly 
shows the complete penetration of Epon resins. 


Epon’ Resins improve performance, streamline 
appearance of instrument transformers 


When Canadian General Electric Company, Limited, 
Toronto, Canada, decided to produce a new line of in- 
strument transformers, they were faced with several 
critical problems: how to ensure performance, reliability, 
and appearance... all on a mass-production basis. 
They solved all their problems with Epon resins. 


Result: these handsome new transformers, completely 
impregnated with Epon resins, have high insulation 
and dielectric strength, good impact resistance, ex- 


cellent heat dissipation, and increased ability to with- 
stand creepage. Cracking and oxidation are virtually 
eliminated. 


If potting, laminating, sealing or encapsulation play 
an important role in your operations, be sure to investi- 
gate Epon resins. They may be able to solve a produc- 
tion problem for you. For assistance and _ technical 
information, write to your nearest Shell Chemical office 
listed below. 


SHELL CHEMICAL CORPORATION 
CHEMICAL SALES DIVISION 


Atlanta * Boston * Chicago * Cleveland » Detroit * Houston * Los Angeles * Newark « New York San Francisco « St. Louis 
IN CANADA: Chemical Division, Shell Oil Company of Canada, Limited, Montreal « Toronto « Vancouver 





Prastics TECHNOLOGY, published monthly by Prastics TecHnoLtocy PustisHinc Corp., a division of Birt BrorHers PusLisHinc Corporati 
of Publications, Third and Hunting Park Avenue, Philadelphia, Pa., with Editorial Executive Offices at 630 Third Avenue, New York 17, N. 
scriptions in United States and possessions and Canada $7.00 per year. All other countries $12.00. Accepted as controlled circulation publication 
delphia 1, Pa. Copyright 1958 by Plastics Technology Publishing Corp. Please send changes of address to the New York office. 











2 ee SE ee oe 











IMPACT-RESISTING PVC RIGID 





Boost their toughness, weather resistance 


with “Dutch Boy” basic lead stabilization 


Ease production, cut stabilization cost, too! 


Much is expected of impact-resisting PVC rigids... 
sheet, pipe, structurals. And “Dutch Boy” basic lead 
stabilization is the economical way to meet customer’s 
expectations. 


With “Dutch Boy” basic lead stabilization, rigids are 
measurably stronger, measurably tougher. Impact and 
rupture strengths, moduli of elasticity all go up. 


Weather resistance, too, goes up. That’s because 
“Dutch Boy” basic lead stabilizers are efficient... stay 
on the job through severe heat of processing rigid stock. 
Exposure tests prove finished products have optimum 
ultra-violet light and oxidation resistance. 


For quality, for economy . .. use 
“Dutch Boy” DYPHOS® and DS-207® 


“Dutch Boy” Dyphos and DS-207 stabilizers give you 
basic lead stabilization at its best...plus two-way economy. 


First, among stabilizers suitable for high impact rigids, 
these Dutch Boy stabilizers cost the least to buy ... less 
than half as much. Second, both greatly ease processing. 


With “Dutch Boy” Dyphos stabilizer, control of proc- 
ess conditions is less critical, color problems reduced. 
It seizes acid breakdown products, blocks the oxidation 
caused by working non-plasticized mass at high heat. 
“Dutch Boy” DS-207 stabilizer provides continuous, 
single-phase lubrication, evenly distributed. No melting! 


Improve the stabilization of your impact-resisting PVC rigids the 
“Dutch Boy” way. If you need technical assistance just say the word. 


NATIONAL LEAD COMPANY, 111 Broadway, New York 6, N.Y. 
In Canada: CANADIAN TITANIUM PIGMENTS LIMITED, 630 Dorchester Street, West * Montreal. 
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THE MIDLAND-ROSS GROUP 
OF COMPLEMENTING SERVICES 





J. 0. Ross Efgineering, New York 
John Waldron Corporation, New Brunswick, N. 3 
Andrews ond Goodrich, Boston 
Ross Engineering of Canada Limited, Montreal 
Ross Midwest Fulton, Dayton 
Hortig Extruders, Mountainside, N. J 
Corrier-Ross Engineering Compony, Ltd , England 


urface coating wel 
ade of non-permeable 
erials such as glassine, 


r impregnating webs 
made of synthetic fibers 
(nylon, glass, rayon, etc.) 

with the silicones, 
phenolics, polyesters and 
_melamines. 


impregnating webs 
natural fibers such 


The basic design is the same for all; de- 
tails are changed to meet the individual 
requirements imposed by the coating or 
impregnating ingredients and by the 
material being treated. The records of 
the many Waldron Tower Coaters in use 
show consistently this common value: 
uniform coating or impregnating with- 


out wrinkling. 


‘ 


It might be a good idea for you to trust 
your future products to a Waldron 
Tower Coater. Why not discuss your re- 
quirements with a Waldron Web Proc- 


essing specialist? 


JOHN WALDRON CORPORATIO 


A Subsidiary of Midland-Ross Corporation 


NEW BRUNSWICK, NEW JERSEY M1): 
Chicago °* Los Angeles 


West Coast Representative: Bojanower Machinery Service Co 
5270 East Washington Blvd. Los Angeles 22, California 
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DECEMBER 1958 
FEATURE ARTICLES: 


EFFECT OF EXTRUSION CONDITIONS 
ON POLYETHYLENE PIPE 


Results of tests on effects of draw ratio, stock temperature, 
screw cooling, and reworking on pipe strength and appear- 


ance. 


EXTRUSION THEORY — | 
Dr. H. M. Hulburt, Dr. Stanley Katz and L. F. Street 
The beginning of a two-part article showing that a sound 
theoretical understanding of extruder operations can be of 
great value in obtaining optimum results in actual machine 
performance, aid in design modifications to give improvements 
over past performances, and in developing the best operating 
methods and conditions for the process to be conducted. 

SILICONE AEROSOLS AS MOLD RELEASES... A. R. Morse 
A modern industrial biography that describes the early his- 
tory, current status, and road for future developments. 

LOW-TEMPERATURE GRINDING RECLAIMS VINYL SCRAP 
How vinyl scrap can be ground and rid of contaminants at 
a cost of 6¢ per pound. 

GUEST EDITORIAL: 

POLYETHYLENE AND POST THERMOFORMING. Gerhard Kostrezewa 

SPECIAL FEATURES: 


MOYER REPLACES ADAMS ON PT EDITORIAL ADVISORY BOARD 


URETHANE FOAM BUOYS ATOMIC SUB 


VOLUME IV NUMBER 12 


J. F. Morris 


PLASTICS EXPOSITION—SP!I CONFERENCE ROUND-UP 
EXPLORING FABRICATION TECHNIQUES 


TECHNICAL ADVANCES IN FILMS. 
DEVELOPMENTS IN PLASTICIZERS 


ENGINEERING FORUM: 


MACHINERY MAINTENANCE 


Letters to the 


Editor 


“Quote .. . Unquote” 


Editorial 
News in Brief 


News of the Societies 
News of the Industry 
Names in the News 


Obituary 


News from Abroad 


New Materials 


1145 
1153 
1156 
1157 
1158 
1161 
1165 
1166 
1166 
1167 


L. J. Zukor 


. E. Ventz 


FEATURE DEPARTMENTS 


New Equipment 

Plastics Applications 

New Literature 

Book Reviews 

Abstracts of Important Articles 
Patent Digest 

Resins: Production & Sales 
Current Market Prices 


Calendar of Coming Events 
Yearly Volume Index 


Cover photo courtesy of Celanese Corp. of America 
shows famed Christmas Tree in Rockefeller Center, 
New York City, decorated with balls vacuum-formed 
from Celanese acetate plastic. 
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Plastics Technology Publishing Corp., a Division of 
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The following articles will be published 
in the January issue: 

The Outlook for 1959. A series of spe- 
cial statements by important representa- 
tives of selected material supplier com- 
panies. 

* 

Application of Nuclear Energy to the 
Polymer Field. Dr. Daniel Greenberg, 
Proj. Leader in charge of radiation re- 
search, U. S. Industrial Chemicals Co., 
Cincinnati, Ohio 


Development of Steam-Resistant Fiber- 
glass-Reinforced Plastics. E. G. Bobalek, 
Prof. of Chem. Engrng., and W. M. Ells- 
lager & Thomas Harris, graduate students, 
all of Case Institute of Technology; Cleve- 
land, Ohio 

° 

Extrusion Theory—II. Drs. H. M. Hul- 
burt & Stanley Katz, both of American 
Cyanamid Co., and L. F. Street, Mer. 
of Marketing, Welding Engineers, Inc., 
Norristown, Pa. 


Highlights of this Issue 


Effect of Extrusion Conditions on Poly- 
ethylene Pipe. (p. 1107) 

Results of tests show that draw rate 
caused a difference in pipe burst strength, 
while stock temperature had no distin- 
guishable effect. Screw cooling tempera- 
ture had a marked effect on burst strength. 
Reworking, as such, had no effects on 
the burst strength or appearance of the 
pipe. Draw rates of 25-30%, stock tem- 
peratures of about 325° F., a neutral 
screw, and use of virgin resin material 
are recommended for the production of 
polyethylene pipe of good appearance 
and strength. 


Extrusion Theory—L. (p. 1110) 

The beginning of a two-part article 
showing that a sound theoretical under- 
standing of extruder operation during 
plastics extrusion can lead to optimum 
machine performance, aid in future design 
modifications by extruder manufacturers 
to improve performance, and help the 
processor in developing the best operating 
methods and extrusion conditions for the 
process to be used. 


Silicone Aerosols as Mold Releases. 
(p. 1116) 

A modern industrial biography that 
describes the growth and saturation of 
the market for silicone aerosols as mold 
releases for plastics. The early history 
and current status of the silicone aerosol 
field are covered in detail, together with 
a brief description of the road for future 
development, with particular mention of 
cost factors. 
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Liked our Extrusion Issue 
Dear Sir: 


Your recent September issue was of 
utmost interest to me since my com- 
pany has supplied the extruder ma- 
chinery builders with as much as 75% 
of the variable speed equipment for 
their machinery. The listings of the ex- 
truder machinery in your issue is in- 
formation that can very well be used 
by me and I am sure a number of the 
company sales engineers handling these 
extruder accounts. 

If you have several September issues 
on hand, I would like to receive five 
copies in order that I may distribute 
them to my fellow sales engineers who 
handle extruder acounts. If you will be 
kind enough to advise me if you have 
the issues and the cost involved, or 
send me the issues with your billing, 
your attention will be most appreciated. 


G. L. Jones, Sales Engineer 
Reliance Electric & Engineering Co. 
Cleveland, Ohio 


Dear Sir: 

In September 1958, there was an 
article by R. E. Monica on “What a 
Plastics Engineer Should Look For 
When Planning to Buy an Extrusion 
Machine.” Will you please send me the 
complete article or a copy of the maga- 
zine? Thank you. 

R. A. Forsaith, Maintenance Engr. 
Bemis Bro. Bag Co., 

Plastic Package Plant, 

Terre Haute, Ind. 


(We print the above two letters to exem- 
plify the many requests received for 
additional copies of the Extrusion Ma- 
chine special section in the September 
issue. While copies of that issue are no 
longer available, reprints of the com- 
plete section have been made, including 
both Monica article and PT’s compara- 
tive tabulation, and are available at a 
cost of 25¢ per copy.—Editor) 





Are Our Faces Red! 
Dear Sir: 


In checking the “Classified List of 
Exhibits” at the Eighth National Plas- 
tics Exposition which appeared in your 
October issue, I was surprised to note 
that our exhibit would feature vinyl 
compounds (which it doesn’t), and that 
we were not listed as exhibitors of poly- 
esters (to which a considerable portion 
of our booth is devoted). 

In view of the fact that this “mis- 
listing” has already been called to my 
attention by several members of our 
organization, I shall appreciate anything 
you can do to clarify our position in 
the plastics industry. 

M. K. Pinkerman, V-P—Advertising, 

Reichhold Chemicals, Inc. 

White Plains, N. Y. 


(All we can do is offer our abject apolo- 
gies for the error that crept in despite 
thorough checking and proof-reading 
of the classified listing. When we print 
an error, it's a beaut! Our gremlins 
must be super efficient, darn them!— 
Editor) 


Information Wanted 


Dear Sir: 

We are contemplating the production 
of fibre glass reinforced products. Can 
you supply us with a list of books and 
publications dealing with these items 
and where they can be purchased? 

L. Kurhowski, Ch. Engr. 
Chicago Mfg. Co. 
Chicago 24, Ill. 

















We invite letters from our readers for 
publication in these columns. Such letters 
may be of comment or criticism, requests 
for information, or of general interest. 
The only requirement is that all letters 
must be fully identified as to name of 
sender, company affiliation and address. 

A letter will not be printed if publice- 
tion is not desired by the sender, and 
the identity of the writer will be with- 
held, if desired. 

—The Editor 
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Plastics In Building Survey 


“It was clearly established that the in- 
terest of technically-minded architects in 
plastics for building is vast; they all want 
more specific information on these ma- 
terials than they can now readily find. 
The applications, or building products, 
using plastics in which they are most 
interested varied widely but, understand- 
ably enough in view of the products 
presently available, emphasized interior 
floor, wall and ceiling finishes. Although 
little interest was evinced in exterior 
finish, there was a lively interest in the 
structural possibilities of plastics mate- 
rials for exterior walls and roofs. 

“A question as to the characteristics 
of the materials in which the architects 
are most interested showed that perma- 
nence is uppermost in their minds. Their 
individual informal comments phrased this 
variously as ‘weather-resistance’, ‘discol- 
oration’, ‘chemical changes’, and so on. 
There is an important lesson to be found 
here by the plastics materials industry. 

“Permanence is a relative thing. Dura- 
bility, in referring to a machine such as 
an automobile, for instance, can mean a 
span of time now considered very brief 
for a building. Whereas plastics materials 
may be earning a reputation for durability 
in other kinds of uses, ‘permanence’ by 
building-industry standards may prove 
difficult for many plastics. Permanence, 
too, is a quality to which much (perhaps 
too much) importance is attached by 
people in building. Whether right or 
wrong, this is a fact that plastics people 
need to know. Furthermore, if the great 
desire for data as to the permanence of 
plastics reflects doubt on this score 
amongst building engineers and specifiers, 
this is also a problem which we must 
recognize. There were other characteris- 
tics of plastics materials about which the 
architects wanted to know more—notably 
their wearing qualities, thermal expansion 
coefficients, and load-bearing characteris- 
tics — but this question of permanency 
received three-times as much emphasis as 
any other single quality. 

“(My opinion, for instance, is that the 
quality of permanence is over-emphasized 
today. Traditionally, building owners have 
enjoyed relatively maintenance-free struc- 
tures largely because of the characteristics 
of the traditional, natural building ma- 
terials. But with the years and with 
changes in building technology, these have 
become relatively less efficient and thereby 
more costly. If maintenance is allocated 
ils proper weight as part of the efficiency- 
and-economy picture, I expect that build- 
ing owners will grant the superiority of 
many synthetics.)” 

William Demarest, director, 

Plastics in Bu'lding, 

Manufacturing Chemists’ Assn. 
Washington, D. C. 
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L RICAL GRADE 
PHENOLIC COMPOUND 











For Low-Loss Insulation Applications and Where Very Low Power-Factor 
is Required— 343 MICA PHENOLIC MOLDING COMPOUND 





Available in STANDARD GRANULATIONS and also particle sizes best 

for AUTOMATIC MOLDING MACHINES; both granulations in 
NATURAL, RED, and BLACK COLORS 

Besides theoretical considerations in designing this compound, we have 

paid particular attention to such practical considerations as: 


PREFORMABILITY. To obtain uniform density and subsequent uniform dielec- 
tric preheat. 


LUBRICATION. To reduce mold-sticking and fouling without impairing elec- 
trical qualities. 


RESIN CHARACTERISTICS. Relating to molecular weight-viscosity and set-time 
to provide dense, non-porous moldings absolutely essential for high stand- 
ards of reliability. 


Our technical staff is prepared to consult with you at any time about this 
electrical grade compound or any other molding material or problem. 


Plenco 343 Mica Phenolic Compound is packed only in moisture-proof drums. 


IF PHENOLICS CAN DO IT— 


lenco | 


CAN PROVIDE IT... FOR BETTER 
; PLASTIC PRODUCTS 
already-made or specially-made 









PLASTICS ENGINEERING COMPANY 


Sheboygan, Wisconsin 


Serving the plastics industry in the manufacture of high grade phenolic molding compounds, 
industrial resins and coating resins. 


INJECTION MOLDERS! 


QDUCTION / 


| M-4. 





All machines 
illustrated here 


in stock for e The CMS] M-4 53%” x 

i M M ED | AT t 4 82” throat grinder — 

a designed primarily for 

D E LIVE RY vinyl, polyethylene, plasti- 

og CE sols and all elastomerics 

AEs. f where a fine-free low bulk 

The Gud) M-3 a factor product is desired 
6%2” x7” throat 


‘ — large throat for large 
sprue grinder — injection molded parts. 
rugged — simple 


in design—easi- 
est to clean — 
built-in throat 
clearance bar — 
casters — catch 


pan. PRICE: Complete “ 
PRICE: Complete with 1 HP Motor and Starter --_ $598.50 with 2 HP Motor and Starter $788.50 
Same, but with 2 HP Motor $645.00 Same, but with 3 HP Motor $854.00 


CONSTANT " Cams] DRUM TUMBLERS 
MOLD “= 

TEMPERATURE 

REGULATOR 


The (ims) Economy 
Circulator — priced 


at only $369.50 com- 
plete (oil model for 
heats to 450° at 
$482.50) — duplicates performance 
of mold heaters costing up to 6 times 
as much — developed by a molder 
for molders — compact — portable 
only 15'%2” x 22” floor space. All Gis] Drum Tumblers are based on design sugget 


tions of the leading material and colorant suppplie 








Available for immediate shipment from stock. 


Send for our New Nozzle Catalog and % HP Model 

Heater Band Book Today. You'll find all (Takes drums up to 33” high x 22” in diam.) 

styles of nozzles and heater bands fully 2 HP Model 

described and priced, with technical notes (Takes drums up to 37” high x 23%” in diam.) 

3 HP Model $1285.00 
(Takes drums up to 45” high x 24” in diam.) 


on nylon molding. 


Prompt service on all kinds of nozzles by 
the world’s largest and most experienced 


nozzle and heating cylinder specialists. 
INJECTION MOLDERS SUPPLY CO. °"svsws 2'ono 
Pp HE CLEVELAND 20, OHIO 
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Optics Mfg. offers lifetime guarantee for. 


projector case made of MARLEX 


“We picked MARLEX for our new slide projector case 
and height adjustment knob because it is the least ex- 
pensive type of plastic material that has the required 
rigidity, resistance to heat and impact, colorability and 
gloss,” says Herbert R. Leopold, Vice President of 


Optics Manufacturing Corp., Philadelphia, Pa. 

“Our new Opta-Vue is the first projector on the 
market with a thermoplastic housing. Since this was a 
design innovation, we had to be sure to select a suitable 
resin, so we tested them all. One “‘high-impact’”’ plastic 
lasted just 4 hours in our heat test before it melted! 
Another “heat-resistant’”’ plastic cracked in several 


places in our drop test. MARLEX was the only material 
tested that matched all our specifications and passed 
all our tests. In fact, we advertise a lifetime guarantee 
for all MARLEX projector components!” 

Whether your major interest is injection moldings, 
vacuum moldings, extrusions, filaments, sheet or trans- 
parent film, you will find that MARLEX is the best 
thermoplastic resin for the job. In fact, no other ma- 
terial serves so well, and so economically in so many 
different applications. 

How can MARLEX serve you? 

*MARLEX is a trademark for Phillips family of olefin polymers. 





PHILLIPS CHEMICAL COMPANY, Bartlesville, Oklahoma 
A subsidiary of Phillips Petroleum Company 
PLASTICS SALES OFFICES 
AKRON CHICAGO 


318 Water Street TH S. York Street 
Akron 8, Ohio Elmhurst, t11. 
FRanklin 6-4126 TErrace 4-6600 


EXPORT: 80 Broadway, Suite 4300, New York 5, N.Y. 


NEW ENGLAND 

322 Waterman Avenue 
East Providence 14, 8.1. 
GEneva 4-7600 


NEW YORK 

80 Broadway, Suite 4300 
New York 5, N.Y. 
Digby 4-3480 


WESTERN 


317 WW. Lake Ave. 
Pasadena, Calif. 
RYan 1-6997 


SOUTHERN 
6010 Sherry Lone 
Dallas, Texas 
EMerson 8-1358 








ANOTHER NOVEL USE FOR 
A FAMILIAR PETROCHEMICAL 
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B-Diketones are reactive intermediates of potential use in the synthesis of 
chelating compounds, nitrogen heterocycles and a large list of other chemicals. 
Enjay Methyl Ethyl Ketone has the quality required for the production of 
high grade products. 

‘ Versatile Methyl Ethyl Ketone is also a raw material for various plastics. 
We suggest that you take a careful look at Enjay M.E.K.* as an intermediate 
for the production of hard, clear, colorless polymers. 


Call on the Enjay Company to fill your M.E.K. requirements either for 
chemical or solvent applications. You can be assured of a dependable supply 
of a high quality product in any quantity you need. 


*Methyl Ethyl Ketone 


ENJAY COMPANY, INC., 15 West 51st Street, New York 19, N. Y. 
Other Offices: Akron « Boston + Charlotte « Chicago + Detroit + Los Angeles « New Orleans + Tulsa 
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Pioneer in 
Petrochemicals 


FOR COMPLETE INFORM ATION 
on specifications and performance 
characteristics of Me thy! Ethyl 
Ketone, contact the nearest Enjay 
office. Shipments will be made from 
conveniently located distribution 
points in tank car, truck, or 55 gal. 

drum quantities. 
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Packaging Notes 


| striped polyethylene film makes 
ssible unique package creations. Pro- 
iyeed from U.S.I. PETROTHENE resins by 
, midwest extruder, the film is competi- 
ive with printed striped film in price. 
inlike printed film, the film with ex- 
nuded stripes looks equally attractive 
nboth sides. The color will not rub or 
vear Off. 































































slyethylene film— with extruded-in stripes 
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LoGY 


st won't rub or wear off — is equally attrac- 
on either side and can be obtained in a 
ised or embossed effect to provide a rich feel. 


The film is produced generally as a 
dear film with stripes of any single 
wlor. It is also possible to produce two 
diferent color stripes, or to construct a 
die to produce alternating stripes on a 
tear background, or even to obtain a 
three color effect. Translucency or 
transparency of the colors can be varied 
as desired. A raised or embossed effect 
isalso possible. The film is made with 
standard extruders which have been 
modified considerably to make possible 
the fusing of two or three different color 
steams within the die. 
The film is produced as tubing in pro- 
duction thicknesses ranging from 1.25 
0 10 mils. It is expected to be used for 
novelty packaging of candy, cosmetics, 
stationery, some soft goods, toys, cotton 
~ and other drug items, and certain 
foods. 


















Transfer labeling of poly squeeze bottles 
isbeing done at savings of 75% in print- 
ing costs by means of a new direct 
thermal transfer method. The transfer 
bels are printed on a kraft paper car- 
rer. Heat and pressure applied by a 
special machine transfers the legend to 
the squeeze bottle. 

The method is said to combine the at- 
tractiveness and durability of preprint- 
Ing with the versatility and economy of 
hbeling. The transfer unit can be 
nounted on any standard wrapping, 
bundling or bagmaking machine. 


New machine forms and heat-seals poly- 
tthylene-coated blanks to produce car- 
‘ons and trays which are highly re- 
‘istant to grease and moisture without 
the need for liners. The machine oper- 
ates at speeds up to 180 or more units 
per minute. It is designed for packaging 
‘cokies, crackers, fig bars, confections, 
‘tozen foods, cosmetics, cigarettes, veg- 
tables and other products. 











Comprehensive Guide to Polyethylene Process- 
ing Completed by U.S.1.; Copies Now Available 


100-Page Guide Covers Molding, Extrusion and other Problems 


U.S.I. has just released a useful, comprehensive booklet on polyethylene processing. 


The 100-page booklet “PETROTHENE® Polyethylene... A Processing Guide” 


is based to 


a large extent on research carried out by U.S.I.’s scientific staff and on experience gath- 








Poly-Coated Corrugated Board 
Now in Commercial Production 


Poly-coated corrugated board is now 
available for the first time. The prob- 
lem of high temperatures on the cor- 
rugator has been avoided by extrusion- 
coating the liner board at the mill 
level and using a cold adhesive for 
corrugating. 





Photo courtesy Mead Board Sales Co. 
Corrugating line on which polyethylene-coated 
corrugated board is now being produced. 


Among the applications for corru- 
gated poly-coated containers are: 

Bulk shipment of meat, where mois- 
ture and grease-proof interiors re- 
duce weight loss of the meat and 
eliminate loss of container strength 
through moisture pickup; 

Shipment of furniture and other 
hard goods, where abrasion damage 


from the container has been a 
problem; 
Bulk bakery and confectionary 


shipments, where absence of grease- 
wickage makes containers suitable for 
reuse or use as point-of-sale displays; 

And in concrete construction forms, 
with the poly coating acting as a 
release agent. 





Tests Show Many Aromatics 
Can Be Packaged In Poly 


A two-year study has shown that a 
large class of essential oils can be pack- 
aged in polyethylene containers with 
little or no permeability loss. 

The tests showed that oils of high 
viscosity and low terpene content ex- 
perienced little or no weight loss. 

In this group were such aromatics as 
Oil Bois de Rose; Oil Cassia Rectified ; 
Oil Citronella Java; Oil Coconut Edible, 
N. F.; Oil Geranium Algerian; Oil 
Lignaloe Wood, Mexican; Oil Vertivert 
Bourbon; Oil Patchouly Penang; Oil 
Sesame U.S.P.; Oil Ylang Ylang; and 
Oil Almond Sweet expressed U.S.P. 

From these, fragrance compounds 
have been developed for use in poly- 
packaged anti-perspirants, creams, lo- 
tions, and shampoos. 





ered by its technical service engineers. 

Abundantly illustrated, the booklet 
stresses practical shop information 
throughout, with only as much basic 
scientific theory as is needed to make 
the practical material readily under- 
standable. The booklet discusses poly- 
ethylene properties, routine quality con- 
trol tests and the various techniques for 
processing polyethylene—film and pro- 
file extrusion, extrusion-coating of paper 
and other substrates, wire and cable 
coating, injection molding, bottle blow- 
ing, thermoforming and others, along 
with related subjects such as heat 
sealing and film printing. 

The booklet is filled with pages of in- 
valuable shop advice for all types of 
processors. Many paragraphs are de- 
voted to such specific problems as the 
causes and prevention of wrinkles in 
blown film, factors affecting the quality 
and economics of heat sealing, the ma- 
chine conditions and resin properties 
which result in minimum “neck-in” and 
beading in paper coating and the effect 
of resin type and mold characteristics 
on cycle time or warpage. 

“PETROTHENE® Polyethylene ... A 
Processing Guide” is now available free 
to processors and convertors. For your 
copy, write to Editor, U.S.I. Polyethy- 
lene News, U. S. Industrial Chemicals 
Co., 99 Park Ave., New York 16, N. Y. 


Cleveland OK’s Plastic Pipe 


The city of Cleveland has amended its 
building code to permit the use of plastic 
pipe for street-to-house water service 
lines. The decision was made after plas- 
tic pipe easily passed rigorous pressure, 
temperature and torsion tests. 

Plastic pipe is considered ideal for 
street-to-house water lines, which do not 
involve high pressure or extreme tem- 
peratures. It costs half as much as cop- 
per tubing and costs less to install. 








Air Flow Problems? 


U.S.I. Technical Service has a portable 
air velometer capable of measuring up 
to 10,000 feet per minute. If you have a 
problem involving air flow, indicate this 
with your request for technical service 
so the U.S.I. engineer can have the 
instrument available when he calls. 





When you add brilliant printability to the clarity, toughness, and other 
well-known advantages of polyethylene, you can offer your customers a 
packaging material that will work as a powerful merchandising tool for 
their products. Polyethylene film can be economically printed with clear, 
bright colors at high speeds and with sharp registration and good ink 
adhesion. Packages can be formed on automatic machinery — sealed by 
heat-sealing or with adhesives. 


Opens New Packaging Film Markets 


With package designs that combine sparkling, multi-colored printing with 
polyethylene film’s clarity, you can open up new packaging and merchan- 
dising opportunities for your customers. Printed film is now being used 
for dry-cleaner garment bags, produce packaging, soft goods overwrap, 
dairy and meat packaging, laundered shirt packaging, and many other 
applications where visibility, eye-catching color, and protection can be 
combined in a single package to give maximum sales appeal to the product. 


In supplying film for this growing market, keep in mind the special 
advantages of U.S.1. PETROTHENE® polyethylene resins: excellent drawdown 
properties ...superior toughness/clarity ratio in finished film... wide 
selection of resins ideally suited for clear or printed packaging film 
Contact your nearest U.S.I. sales office for information. 


U.S.1. is helping to expand your polyethylene film market with ads, similar 
to this one, addressed to the produce, food, dry-cleaning, and other package: 
using industries. These ads are designed to pre-sell your potential cus 
tomers on the sales appeal and other advantages of polyethylene film 
packaging. To receive reprints of this advertising as it appears, write: 


DUSTRIAL CHEMICALS CO. 


Division of National Distillers and Chemical Corp. 


99 Park Ave., New York 16, N.Y. 
Branches in principal cities 
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PRINTING ON POLYETHYLENE FILM: 


Vol. Ill, No. 6 


HOW TO SURFACE-TREAT 
FOR GOOD INK ADHESION 


Because printing inks adhere poorly to untreated 
polyethylene film, it has been necessary to develop 
surface-treating techniques in order to print satisfac- 
torily on this important packaging material. These 
techniques fall into two general categories — chemical 
treatment and physical treatment. Both have the 
effect of polarizing the surface of the film, making it 
receptive to ink which then becomes bonded to the 
film and cannot be removed by rubbing. 

Chemical treatments which have been developed 
and tested to date are more costly and difficult than 
are physical treatments recently perfected. Conse- 
quently, this discussion will be devoted to physical 
means of treating polyethylene film; equipment and 
techniques developed to achieve the best possible 
results; and the problems which may be encountered 
by the processor during treatment. 


Flame And Electronic Treaters 


There are two physical methods of preparing poly- 
ethylene surfaces for printing — flame and electronic 
treatment. While flame treatment gives excellent re- 
sults, it is not as easily adapted to in-line operation, 
and thus is employed less in commercial practice. 

Electronic equipment is used most commonly by 
the processor. It is relatively inexpensive, is easily 
adapted to in-line procedures, and is capable of giv- 
ing satisfactory treat at roll speeds up to 300 ft./min. 
The degree of treat is a function of throughput rate 
and of intensity of treatment. 

Most electronic treaters convert 115 volt, 60 cycle 
power into much higher frequencies and voltages to 
produce a high electrical potential across the film. 
The discharge of this electrical potential effects de- 
sired treatment and makes the polyethylene surface 
receptive to decorative matter. 


Problems in Electronic Treating 


Equipment, film, resin — all represent problems for 
the processor during surface treatment. Electronic 
treaters increase the static charge on the polyethylene 
film surface which must be bled off by a combination 
of brush and transformer type static eliminators. 
Such treaters also give off ozone during operation, 
so that adequate ventilation must be provided around 
the equipment. 

It has been found that the presence of additives 
in the film. interferes with surface treatment. Slip 
additives, lube oils, antistatic agents, antioxidants 
and antiblock agents all present problems. It seems 
that most of these materials tend to “bloom” or come 


POLYETHYLENE 
PROCESSING TIPS 





up to the surface where they hinder treatment. 

Consequently, films with high additive contents 
must be treated under more drastic conditions or at 
slower speeds. Ideally, they should be treated in-line 
as close to the blown film die as possible and printed 
immediately thereafter. 

The type of polyethylene resin used is also a 
factor. Low-density resins treat more easily than 
higher density resins. 


Tests For Degree Of Treat 


Several methods have been devised for determining 
whether the film is being adequately treated for print- 
ing. Of these, the Scotch Tape test is most commonly 
employed as a quick test for control purposes. Here 
the treated film is printed using a standard ink and 
tape is applied to the print after drying. The tape is 
then drawn back slowly over about half its length 
and rapidly pulled off the remaining area. Treat is 
satisfactory if no ink is removed from the film. 
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Diagram illustrates the four bond ruptures possible in the Scotch 
Tape test: (1) tape-adhesive rupture; (2) adhesive-ink rupture; 
(3) ink-ink rupture; (4) ink-polyethylene rupture. 


U.S.1. Will Advise 


The many factors involved in treating polyethylene 
surfaces for printing require careful consideration. 
As a manufacturer of polyethylene resins, U.S.I. has 
studied many phases of the subject and is equipped 
to help the processor find adequate solutions to his 
problems. 


USTRIAL CHEMICALS CO. 


Division of Notional Distillers and Chemical Corp 
99 Park Ave., New York 16, N.Y. 
Branches in principal cities 


HOW TO INCREASE YOUR MARKET 
FOR MOLDED POLYETHYLENE PRODUCTS... 


We all know what a good plastic material we’ve got th polyethylene. It’s durable, attrac- 


tive and economical. But remember 


the sales appeal of molded polyethylene products 


is based on SERVICEABILITY. In the long run, the size and growth of your molded poly- 
ethylene market depend on how well you build quality into your products. It’s not 
an easy job. Here are a few typical problems that molders encounter frequently, and 


some of the suggestions that 


\ 


LOW TEMPERATURE 
FLEXIBILITY 


Understandably, there’s little market 
future for polyethylene garbage cans that 
shatter on a cold winter’s morning. The 
secret of getting good low temperature 
flexibility lies in proper resin choice. Look 
for resins with low density. As far as melt 
index is concerned, the lower the better 
for low temperature flexibility—providing 
the resin can be molded without going to 
pressures that will cause locked-in 
stresses. Avoid unrelieved stresses caused 
by poor design or molding techniques. 
And use-test your finished product—theo- 
retical resin brittleness values may not 
mean much under practical conditions. 


Recommended PETROTHENE® resins: 
202, 203, 206, 207. 


See 


STRESS CRACK 
RESISTANCE 


Why will a polyethylene carboy safely 
carry sulfuric or hydrofluoric acid, while a 
housewife’s dishpan may split from the 
chemical effects of ordinary household de- 
tergent? The answer again involves stress 
and choice of resin. Specifically, resins of 
higher molecular weight or lower melt in- 
dex, and polyethylenes of narrow molecu- 
lar weight distribution, such as Petrothene 
resins, have less tendency to crack under 
environmental stress. Residual strains left 
after molding will also have a marked ef- 
fect on stress crack resistance. 


Recommended PETROTHENE® resins: 
(for housewares): 200, 203, 205, 207. 


U.S.I. technical service people have come up with: 


SHRINKAGE AND WARP 
RESISTANCE 


Molded products are moving into new 
markets where dimensional accuracy and 
stability are essential. Warpage in flat 
items, such as drainboards and large cov- 
ers, is chiefly affected by molding condi- 
tions. However, resins of lower density and 
lower average molecular weight will have 
slightly less tendency to warp. Shrinkage, 
too, is a result of molding conditions, 
especially temperatures, but here again 
resins of lower density are less subject to 
shrinkage. 


a 


Recommended PETROTHENE® resins: 
201, 202, 203. 


For advice on specific molding problems and resin selection, contact U.S.I. Technical Service. 


HERE'S HOW U.S.1. HELPS YOU TELL YOUR CUSTOMERS ABOUT THE 
MARKET ADVANTAGES OF QUALITY IN POLYETHYLENE PRODUCTS 
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In a series of ads like the one at left and in an illus- 
trated booklet, ‘‘The Goose that Laid the Golden Egg,’’ U.S.1. 


ethylene products the reasons why quality is their best market 
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is presenting to buyers of housewares and other molded poly- the G 
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booster. The ads and booklet emphasize the importance of 
well designed, well molded, serviceabie products in main 
taining consumer confidence in polyethylene. The program 
is designed to help tell your customers the advantages of 
dealing with you, the quality molder. Reprints of these ads 
and copies of the booklet for you to send to your customers 


may be obtained by writing to U.S.I. 


Division of National Distillers and Chemical Corporation 


99 Park Avenue, New York 16, N. Y. 


Branches in principal cities 
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There’s an RCI PLYOPHEN for 
Every Major Application! 


[| Gear Stock 


Rolled 
Tubing 


Insulation 

| Bonding 
Plastic Faced 
Plywood 


[| Shell Molds 


Punching Stock CJ Shell Cores 


Cold Surface 
Punching Stock Coating 








we Brake Linings 
Resinoid 
Grinding Wheels 


Wood Waste 
Molding 


Decorative Lami- 
nate Core Stock 


[| Casting 
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DOKING FOR 
PHENOLIC RESINS? 


TURN TO PE 
PLYOPHENS 


For the phenolic resins you need 
in your bonding, laminating, 
impregnating or casting 
operations, it’s good business 

to go direct to RCI...a proven 
source for dependable, high 
quality liquid and powdered 
phenolics carefully formulated 
to meet specific production 











requirements. 





For full information on how 
RCI PLYOPHENS can best serve 
your individual needs, clip 
and mail the check list below. 


Please send me full technical information on 
the use of RCI PLYOPHEN Phenolic Resins for 
the applications | have indicated at left. 


My name is 





lam 





(TITLE) 
of the company indicated on this letterhead. 


REICHHOLD 


Synthetic Resins « Chemical Colors « Industrial Adhesives « Phenol 
Hydrochloric Acid « Formaldehyde « Glycerine « Phthalic Anhydride 
Maleic Anhydride « Sebacic Acid « Ortho-Phenylphenol « Sodium Sulfite 
Pentaerythritol e Pentachlorophenol « Sodium Pentachlorophenate 
Sulfuric Acid « Methanol 


Creative Chemistry ... Your Partner in Progress 


REICHHOLD CHEMICALS, INC., 
RCI BUILDING, WHITE PLAINS, N.Y. 





From Du Pont research... 


Two new developments in the family of 


LUGITE 


A new extrusion resin — LUCITE 147 — This new composition provides 
sheets and shapes with improved resistance to attack by solvents used 
in paints, anti-stats and cleaning agents. Products are readily extruded 
with a new freedom from “fish eyes” and surface imperfections. Typical 
uses: Sheet for signs and fluorescent fixtures. 














acrylic resins 


An improved LUCITE 130 — This new formulation has greatly increased 
resistance to mold crazing, permitting the use of lower die temperatures 
and shorter processing cycles for thick-section moldings. It resists dis- 
coloration, even under extreme molding conditions, while retaining its 


outstanding flow properties. 


The properties of Du Pont Lucire are constantly being 
improved through research. For example, a new Lucite 
140, introduced two years ago, permits 20-30°F. higher 
cylinder temperatures in molding machines. The sta- 
bility of Lucire 129 has been increased in such a way 
that the material can be reworked several times with- 


out significant loss of the original color qualities. Lucre 
compositions are preferred for their beauty and clarity, 
outdoor durability, light weight, shatter resistance, 
unique light-transmission properties. They offer a wide 
range of molding properties... 





Lucite 140 — The standard of the industry wherever heat 
resistance is important. Especially suited for injection mold- 
ing, but can also be extruded. The flow characteristics of 
Lucire 140 have been so improved that complex shapes 
once considered difficult or impossible to produce in heat- 
resistant acrylic can now be molded with ease. Typical 
use: automobile lenses. 


Lucite 129— 4 medium-flow, general-purpose injection 
molding composition. For difficult molding applications 
where ultimate heat resistance is not needed. Typical use: 
large molded lenses for fluorescent lighting. 


Lucite 130— 4 soft-flow, general-purpose injection mold- 


ing composition. Its excellent molding properties recom- 
mend it wherever ease of molding is essential. Typical uses: 
brush backs, shoe heels. 


Lucite 40, 29, 30 — For compression molding and extru- 
sion. The molded pieces are comparable to articles injection 
molded of 140, 129 and 130 respectively. Spherical gran 
ules provide uniform particle size distribution and uniform 
mold charges from batch to batch. When used in solution, 
they dissolve rapidly; gel time is highly reproducible. Typ 
ical uses: 40—large, heat-resistant lenses; 29—jewelry and 
buttons; 30—imbedments. 





© Lucire 140, 129 and 130 molding powders are supplied 
as %-inch granular particles. They are available in colorless 
transparent form and in a range of transparent, translucent 
and opaque colors. Lucire 40, 29, and 30 are supplied im 
colorless transparent form about 80 mesh in size. 


New developments in Lucrre warrant your review of its properties and 
processing at this time. Send for the brand-new booklet: “A New Look 
at the Product Design Qualifications of a Popular Plastic—Lucrre.” We 
will be glad to answer queries about the developments described above. 
Write to: E. I. du Pont de Nemours & Co. (Inc. ), Polychemcials Depart- 
ment, Room 3212, Du Pont Building, Wilmington 98, Delaware. 


In Canada: Du Pont Company of Canada (1956) Limited, P. O. Box 
660, Montreal, Canada. 
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EDITORIAL: 


A recent report by the Research Institute 
of America predicts that early 1959 will see 
a sharp rise in capital spending by industry, 
according to a poll of its member companies. 

Business will spend about 8% more in the 
first half of 1959 than it did during the com- 
parable period this year. This predicted in- 
crease will lift capital spending to an annual 
rate of about $34-billion, more than 10% 
above the current low rate. Some 40% of the 
firms polled plan to boost their spending in 
1959, while only 20% are planning to pull 
their purse strings tighter than in 1958. 

’ 


Important meanings for business were clear- 
ly indicated. There is to be a change in the 
nature of capital spending, resulting in a 
sharply different pattern from that of the 
big expansion boom of 1955-1957. More com- 
panies are budgeting for replacement and 
modernization; fewer for expansion. Sharper 
competition and more up-dating of equipment 
are given as the major reasons for the coming 
rise in capital spending. 

More business is looked for from producers 
and suppliers of machinery, plant equipment, 
and others who serve plant expansion needs, 
but the major emphasis will be on industrial 
machinery and machine tools, rather than on 
industrial construction, as such. Significant is 
the fact that the new spending will not result 
in a proportionate increase in the already- 


adequate capacity that exists today in most 
fields. 
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The Business Climate for 1959 


PT's New Look in 1959 


In the nature of a fore-warning and ad- 
vance notification, we believe that our readers 
will be pleased and gratified with the many 
changes and improvements in appearance and 
content that PLASTICS TECHNOLOGY will 
display in 1959—our fifth year of growth. 

Among these changes are a new cover for- 
mat and appearance for the magazine, and a 
new contents page format. Both of these 
changes will be self-evident, but there will 
be many other improvements throughout the 
magazine. We are certain that you will like 
them, but we are interested in receiving your 
comments, both pro and con, and any sug- 
gestions you can offer for future improve- 
ments that will make the magazine of more 
interest and value to you and your work in 
the plastics industry. 

* 

As stated in previous editorials, we believe 
that “stillness is another aspect of death.” 
While happy with the progress of the mag- 
azine since its inception in February 1955, 
we constantly strive to improve the magazine 
and its value to you, our readers, and the plas- 
tics processing and fabricating industry as a 
technically-sophisticated field meriting and 
requiring specialized editorial coverage. 

Please let us hear from you. Both compli- 
ments, brickbats, or a combination of both, 
are earnestly invited! 


Lith, , (Will 


Editor 
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CLIFFORD F. HOOD 


Portrait by Fabian Bachrach 


“U.S. Steel employees invest more than 


$2,400,000 a month in U.S. Savings Bonds” 


“Those enrolled in the Payroll Savings Plan for U.S. 
Savings Bonds alone save the equivalent of one and 
one half $25 bonds a month. 

“For those investing in U.S. Savings Bonds under the 
Savings Fund Plan, each is averaging more than one 
$25 bond per month. 

“The response of our employees to the Payroll Savings 
Plan for Savings Bonds is evidence of their faith in the 
nation. We are proud of their record in saving system- 
atically in E Bonds, thus participating in a program of 
planned thrift while helping to build America’s power 
to keep the peace.” 


CLIFFORD F. HOOD, President and Chairman, 
Executive Committee, 
United States Steel Corp. 


Today there are more Payroll savers than ever before 
in peacetime. If employee participation in your Payroll 
Savings Plan is less than 50% . . . or if your employees 
now do not have the opportunity to build for their 
future through the systematic purchase of U.S. Savings 
Bonds, give your State Director an opportunity to help. 
Look him up in your phone book. Or write: Savings 
Bonds Division, U.S. Treasury Dept., Washin gton, D.C. 


PLASTICS TECHNOLOGY 


THE U.S. GOVERNMENT DOES NOT PAY FOR THIS ADVERTISEMENT. THE TREASURY DEPARTMENT THANKS, FOR THEIR PATRIOTISM, THE ADVERTISING COUNCIL AND THE DONOR ABOVE 
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Many Chill 


FROM ALL OF US AT 


Temperature extremes—which 
can rob vinyls of flexibility —are of little 
concern to producers who specify 


Plastolein low temperature plasticizers 


for their products. For example... 
They know that Plastolein 9058 DOZ 
is the time-tested standard of the low 
temperature plasticizer field . . . that it 
provides the kind of low temperature 
flexibility that stays in their vinyls even 
after prolonged exposure to summer heat. 
And more and more producers are 
utilizing the unusual capabilities of 
another Emery plasticizer, Plastolein 
9078 LT, which approximates 9058 per- 
formance, but at a much lower price. 
Why don’t you investigate the advan- 
tage of these Plastolein Plasticizers in 
your coated fabrics, film, sheeting and 
extrusions ? 
Write Dept. Q-12 for literature. 


KE mow Plastolein’ plasticize 


Organic Chemical Sales Department 


Emery Industries, Inc., Carew Tower, Cincinnati 2, Ohio 
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NEWS in BRIEF 


Urethane foams have gone into two new fields. Fully-insulated, 
fire-resistant, sound=-proof panels can be made by pouring or spraying urethane 
foam into sandwich-type structures for use by the home=building industry. 
Urethane foam also can be used in beds for growing grass and other plants. 





Reinforced plastic skins on three motorboats successfully withstood 
a 3,300-mile expedition through the inland waterway system of Africa. The 
boats and hulls of reinforced plywood covered with glass-polyester skins, 
survived a May-to-October voyage with no apparent damage, traversing or 
portaging seven rivers, three lakes, and eight territories, although buffeted 
at times by mountainous waves, breakers and shoals that tore away steering 
apparatus and smashed the boat interiors. 





New chemical finish for glass cloth imparts superior dry and wet 
flexural strengths to glass-reinforced laminates made from polyester, 
phenolic, epoxy, and melamine resins. 





Separation of materials, including resins, fibers, and others, can 
be done with a new centrifugal classifier system that has no moving parts, 
operates aerodynamically, requires virtually no maintenance, and needs low 
horse power input. The classifier can separate very fine particles from coarser 
materials with an average extraction of 98%. 





Company expansions in the plastics industry continued in the news 
during the past month. Its seventh new plant this year was opened by Johns- 
Manville in Chicago, Ill., for operation by the firm's Dutch Brand division in 
the manufacture of pressure-sensitive tapes,adhesives, and related products. 
Two expansions were noted from Reichhold; a new phenol plant to be built in 
Tacoma, Wash., and a polyvinyl acetate emulsions plant opened in Kansas City, 
Kan. Shell Chemical is constructing a new phenol unit at its Houston, Tex., 
plant. The 52-story Union Carbide building being erected in New York City 
is expected to be completed early in 1960. 














Business developments in the plastics industry were many and varied 
in number last month. Formica streamlined its operations and will make decora- 
tive laminates at its Evendale, 0., plent, while industrial laminates will be 
made at its Cincinnati, 0., facilities. Loven Chemical of California, Newhall, 
changed its name to Alcylite Plastics & Chemical Corp. Reichhold formed a new 
division to produce both thermosetting and thermoplastic molding materials. 
Pantasote relocated its West Coast headquarters in Vernon, Calif. Winner Mfg. 
licensed Brunswicke=-Balke-Collender Co. of Canada to produce and market 
Winner boats in that country. 











New Materials of special interest (see pages 1145-47): polycarbonate 
resin; cement for bonding rigid PVC pipe and fittings; color speckles; 
coating; polyethylene coating resin; sprayable polyester resin; azo red 
pigment ; and all-purpose parting agent. 





New Equipment to be noted (See pages 1149-51): 25-ton automatic 
molding machine; 6-oz. automatic injection molding machine; tubular, infra- 
red radiant heaters; pneumatic hopper feeder; air-operated marking machine; 
profile grinder for plastics milling, grinding and duplicating; and series of 
industrial-size ultra=-sonic cleaning units. 





Plastics Applications that merit attention (See pages 1153-55): 
boat patching compound of fiber-reinforced polyester; shock-proof case for 
wrist watch-type depth gage for skin divers; molded housing of methylstyrene- 
acrylonitrile for midget adding machine; flexible vents of low-density poly- 
ethylene for boat coverings; acrylonitrile-styrene copolymer bowl for cocktail 
mixer; Snap-on gaskets for Teflon pipe; phenolic base and impeller in portable 
washing machine; two-compartment polyethvlene bucket for sponge mops; non- 
corrosive bilge pump of high-density polyethylene; and lint filter of high- 
impact styrene for clothes washing machines. 
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TGD-6000 High-impact Styrene 


Tensile Strength, psi 


Elongation, % 
Izod Impact Strength, 
ft. Ib./in. @ 23°C 
@ 


Modulus of Elasticity in Flexure, 


Flexural Strength, psi 
Hardness, Durometer, D 
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How could your product or part be made better by a BakeELire Brand 
Plastic? Consider the all-around advantages gained by Almor Corporation, 
Van Dyke, Mich., for its new line of produce display tables . . 


A 30% saving (over former materials) was an immediate result of 
Almor’s change to BAKELITE Brand TGD-6000 high-impact styrene. 
This change followed extensive tests which proved that the large 
table sections could be vacuum-formed directly from 
sheets 3814” x 58” x 125 mil., with virtually no loss in strength 
and rigidity, even when deep-drawn to 14 inches! 


Besides a high degree of formability, TGD-6000 provides surface 
hardness and high gloss for modern, easy-to-clean appearance and 
maintenance—with uniform, integral color free from streaking. 


For technical data on TGD-6000 or any of the other Bake.ire Brand 
Styrenes, contact your Technical Representative or write Dept. LO-37H 


Completed ‘‘Almor”’ display table for 
large super-markets consists of a 3- 
inch tray top and a 14-inch deep base, 
both vacuum formed of BAKELITE 
Brand TGD-6000 Styrene. The 14- 
inch draw is done with a plug assist. 
Kal Plastics, Beaverton, Michigan 
extruded the sheet of BAKELITE Brand 
TGD-6000 Styrene which was vac- 
uum formed by Imperial Industries, 
Wayne, Michigan. Table designed by 
Irving Stollman. 


UNION 
TGD-6000 Product of efN=4=i|e)-4 Corporation 
High-Iimpact Styrene 


UNION CARBIDE PLASTICS COMPANY, Division of Union Carbide Corporation, 30 East 42nd Street, New York 17, N. Y. 
In Canada: Bakelite Company, Division of Union Carbide Canada Limited, Toronto 7. 
The terms BAKELITE and UNION CARBIDE are registered trade-marks of UCC. 
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THERMAFLOW 105 


Here’s a high-strength reinforced 
molding compound that gives you a new slant 
on products you now make of die-cast metal, 
other plastics or by complicated sheet metal 
assemblies. Now Thermaflow 105 offers you 
flexural and impact strength ample for most 
uses, along with improved surface and excellent 
corrosion resistance . . . at a 20% saving over 
previously available compounds. 


It’s an “idea material” that pays off in im- 
proved quality and economy .. . in housings 
for appliances, television sets, radios, air con- 
ditioners, instruments. . . tanks, tubs, buckets, 
panels. You name it . . . we'll help you do it. 
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DESIGN DATA ON THERMAFLOW 105 


Ve” Random 
ASTM Bar Cut Specimen 


Impact strength ft.-Ib. /in. 12.0 4.5 
(Izod, notch) 


Flexural strength 20,000 16,000 
Heat distortion >450°F >450°F 


Our new Technical Bulletin on T-105 gives the complete low- 
down on this remarkable compound. Write for your copy now. 


ATLAS POWDER COMPANY 
Chemicals Division 
Wilmington 99, Delaware 








VACUUM FORM IN A BIG WAY| 
with HI-FAX’ 


Now it is possible to combine the economy of 
vacuum forming with the outstanding proper- 
ties of Hi-fax high-density polyethylene. These 
commercially available tote boxes are a good 
example of how Hi-fax is helping to make good 
products even better. Rigid, strong, light- 
weight, resistant to heat and chemicals, the 
boxes were produced on a fully automatic 
rotary vacuum forming press. 

For superior stress crack resistance and 
toughness more and more manufacturers are 
turning to extruded sheet based on Hi-fax—the 
plastic that’s different! Perhaps Hi-fax extru- 
sions can provide the solution to your own 
processing needs. For further technical infor- 
mation, write: 





Cellulose Products Department 
HERCULES POWDER COMPANY 


900 Market Street, Wilmington 99, Delaware 


CP58-7 


RIGID STRENGTH is a “built-in” feature with Hi-fax. 
Tote box was vacuum formed by Jewel City Prod- 
ucts, Los Angeles, with sheet extruded by Jet 
Specialties Co., Los Angeles. 








SMOOTH, GLOSSY SURFACE is one of the features of these tote 


boxes. They are commercially available in two sizes. 
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CHEMICAL RESISTANCE to food greases, oils and other corrosive 
materials makes Hi-fax ideal for products that must withstand 
unusual conditions. 
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With ESCAMBIA PVC 1250-E 


OUTSTANDING INSULATION RESISTANCE 
WITH THIS EASY PROCESSING RESIN 


INSULATION RESISTANCE IN WATER AT 50°C 
NO. 14 AWG WIRE, 1/32" INSULATION 


Electrical properties and product quality your customers want 
and money-saving processing advantages for you— 
that’s what you get with ESCAMBIA PVC 1250-E. 


This resin is now on the UL interchangeability list— 

ready to bring you products that will please your customers 
and profits that will please you. See for yourself what 

this resin can do—make a trial run in your plant now. 


INSULATION RESISTANCE —-MEGOHMS -1000 FEET 


@ Free-flowing hot dry blends © Uniform particle size 
e Extremely low gel count © Freedom from fines 
e Excellent color and clarity © Outstanding heat stability 


A CHEMICAL 


Cc °o R R A T i °o N 


261 MADISON AVENUE +© NEW YORK 16, N. Y- 
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MR. INJECTION MOLDER! 


OVER CAPACITY « UNDER CAPACITY 


“» (2 HEATING 
CYLINDERS 


UNIFORM LOW-COST NOZZLES 
use rugged 1%”-8 thread. 


UNIFORM HEATER BANDS 
4, 642, 8, 9% and 10%. 
In stock at all times. 

UNIFORM PERFORMANCE 
regardless of press make 
or model. Cylinders 
engineered to fit your 
machine. 


UNIFORM WALL SECTIONS 
uniform heat transfer — 
uniform heating — no hot 
spots — no place for 
plastic to hang up — 
positive joint seal! 

PROVEN 
in nearly 1000 installations 
on every make and model 
of injection machine. 


PROMPT DELIVERY! 


IMS offers 2% to 3 weeks delivery on 
Quality Replacement Heating Cylinders, 
engineered to meet your requirements. 


More Capacity? Less Capacity? Nylon Shut- 
off Type—Mixing Type? Vinyl? Write Today! 


Cut your press downtime — cut your 
maintenance costs. Have your foreman send 
us the few simple measurements we need 
to build a Uniform Design Heater for your 


Send for ovr Heater “How Book” specific press. Do it NOW! 
today. It tells about the men and —_ 


materials that combine to give you 
IMS Standardized Design Replace- 


ment Needing Cylinder INJECTION MOLDERS SUPPLY CO. 


3514 LEE ROAD © WYoming 1-1424 ¢ CLEVELAND 20 OHIO 
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OIL RESISTANCE OF PVC RESIN FORMULATED WITH VARIOUS PLASTICIZERS 


APPROXIMATE 


RELATIVE 
PLASTICIZER COST* 


sebacates 
DOS (Di-2-ethylhexy! Sebacate 
DIOS (Diisooctyl Sebacate 
DOZ (Di-2-ethylhexy! Azelate 
DIOZ (Diisooctyl Azelate 
DIOIS (Diisooctyl Isosebacate 
DOIS (Di-2 


ethylhexy! lsosebacat 
DOA (Di-2-ethylhexyl Adipate 
DIOA (Diisoocty! Adipate 

DIDA (Diisodecyl Adipate 

ODA (n-Octyl-n-decy! Adipate 
DOP (Di-2-ethylhexy! Phthalate 


WEIGHT LOSS BY 
VEGETABLE OIL 
EXTRACTION 


WEIGHT LOSS BY 
MINERAL OIL 
EXTRACTION 


4 
cf r 
24 NOUTS 


oF r Cent Per Cent 


" 


Esters of ISOSEBACIC® acid show lower oil 


extraction than more costly vinyl plasticizers 


Dioctyl and diisooctyl esters of ISOSEBACIC acid, used as 
low-temperature plasticizers for polyvinyl chloride, out- 
perform the sebacates, azelates and adipates in resist- 
ance to both mineral and vegetable oils. This is shown 
in the accompanying data from a series of recent tests, 
along with approximate relative costs of these commonly 
used vinyl plasticizers. 

‘Oil resistance is a prime requirement of plasticized 
vinyls for such applications as auto seat covers, garden 
hose, wallets and footwear. With ISOSEBACIC acid-derived 
plasticizers, manufacturers can turn out products with 
superior oil resistance . . . and excellent color, odor, 
low-temperature flexibility and heat stability as well. 


Test Procedure 

These oil extraction tests were carried out on 2” disks 
die-cut from 10- to 20-mil sheeting prepared by standard 
milling and pressing procedures. A refinement in the 
A.S.T.M. method used was pre- and post-conditioning 
of specimens for 40 hours at 23-24°C. and 50% r.h. 
before weighing. 

DOP was included in these tests since it is relatively 
inexpensive and is commonly blended with the other 
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plasticizers to increase their compatibility. Although 
DOP has good oil resistance, it is not used to impart 


low-temperature flexibility when incorporated in vinyl 
resins. 


New Intermediate Being Evaluated 
ISOSEBACIC acid is a new synthetic organic intermediate 
soon to be produced in commercial quantities at the 
U.S.I. Tuscola, Ill., plant. It is a mixture of three C-10 
dibasic acids — 2-ethyl suberic, 2,5-diethyl adipic and 
sebacic acids. In addition to its promise as a viny] plas- 
ticizer intermediate, it is being evaluated for polyamides, 
polyesters, polyurethanes and alkyd resins. 

Its interesting properties may offer you opportunities 
for significant product improvement and cost reduction. 
Write for samples and literature. 


USTRIAL CHEMICALS co. 


Division of National Distillers and Chemical Co 
99 Park Avenue, New York 16, N. Y. 
Branches in principal cities 





Tough, lightweight plastic cab 
another FIRST for Oronite ISOPHTHALIC 


This unique cargo transport, manufactured by the 
Albee Rolligon Company, represents the first com- 
mercial production of a wheel-less, “off-road” truck. 


A big reason for the truck’s off-road efficiency is 
due to its light weight—only 7000 pounds. The major 
weight-saving factor is the use of a fiber glass rein- 
forced plastic cab made with a new Isophthalic-based 
polyester resin. The plastic cab is extremely strong 
and durable, yet weighs only 450 pounds, approx- 
imately 1000 less than a conventional steel cab. 


Isophthalic polyester resins, with their high 
strengths are continually solving tough application 
problems, providing the reinforced plastic manufac- 
turer with new, year-ahead products. 


Learn how Isophthalic polyester resins can benefit 
the products you manufacture or market. Contact 
Oronite directly for complete information. Oronite 
can also put you in touch with suppliers of high- 
strength Isophthalic-based laminating resins. 


ORONITE CHEMICAL COMPANY 


A CALIFORNIA CHEMICAL COMPANY SUBSIDIARY 
EXECUTIVE OFFICES « 200 Bush Street, San Francisco 20, California 


SALES OFFICES « New York, Boston, Wilmington, Chicago, Cincinnati, Cleveland, Houston, 
Tulsa, Los Angeles, San Francisco, Seattle 


Foreign Affiliate: California Chemical International, Inc., San Francisco, Geneva, Panama 
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major change 
In 
formulation 


when you 
switch to 


suco ultramarine 
Changing to Standard blues 


Ultramarine Blues requires no major 

change in formulation procedure. Actually, your 
decision to use SUCo Blues 

can contribute to improved formulation. 


This is definitely an advantage 

if your interest lies in aligning yourself with a 
domestic source of ultramarine blues, where 
volume production as well as laboratory facilities, 
sales and service are all centralized 


in relative proximity to your own plant. 


Your inquiry, directed to the nearest 


Present users will testify to the superior quality of field office or agent, or to the Huntington 
SUCo Blues — high strength, rich, deep tones, 


central office, will bring you samples 
absence of free sulphur and excellent standardization 


a and specifications promptly 
qualities inherent in 


SUCo Blues since production began in 1909. 


Standard Ultramarine & Color Co. 


BRANCH OFFICES AND AGENTS: Standard Ultramarine & Color Co., Newark, Philadelphia, Chicago, New Orleans— HUNTINGTON 
Standard Ultramarine & Color Co., Ltd., Toronte and Montreal, Canada—J. C. Drouillard Co., Cleveland—Thompson- WEST VIRGINIA 
Hayward Chemical Co., Kansas City, and Branches—Paul W. Wood Co., Les Angeles and San Francisco— 

L. E. Crossley, Boston. Also agents in other principal cities. 





More units per foot of nylon rod—that’s one of the many 
benefits Charles DeMartin (third from left), President of 
General Screw Products, got by switching to the new, longer 


copying machine. 


Leading user of nylon rod reports: 


Danco Rod made of Spencer Nylon. Finished nylon part is 
used in lens carriage assembly of a Haloid Xerox® photo- 


150% Less Handling...5% Less Bar-End Loss 


How new 10-foot Danco Rods made of Spencer Nylon help 
General Screw Products turn out more parts at less cost: 


“Bigger and better” may be general 
terms, but they apply perfectly to 
the new 10-foot nylon rod now being 
marketed by Danielson Manufactur- 
ing Company of Danielson, Conn. 
Using Spencer Nylon, the Danielson 
Company has developed a nylon rod 
that is 214 times as long as the 4-foot 
rod other companies produce! 


One of the first to cash in on the 
many advantages offered by the new 
Danco Rod was General Screw Prod- 
ucts of Rochester, N. Y. The 10-foot 
rod of Spencer Nylon pays off for 
them three ways: 


Since they don’t change lengths 
so often now when machining parts, 
there is (1) less machine down-time, 
(2) less handling, and (3) more unit 
production per man-hour of work. But 
that’s not all! 


With more usable work surface 
per rod, there is less bar-end loss. 
General Screw Products reports that 
the Danco Rods of Spencer Nylon 
give them a saving of one foot of 
material in every twenty feet used! 
Also, the rods of Spencer Nylon have 
proved to have greater tenacity than 


SPENCER NYLON 


SPENCER CHEMICAL COMPANY 


GENERAL OFFICES: 


1104 


DWIGHT BUILDING, 


KANSAS CITY 5, 


the rods previously used. The rods 
have a finish “equal to or better than” 
the rods formerly used, which General 
Screw Products had considered to be 
the best available for their machine 
operation—until the Danco Rods of 
Spencer Nylon were developed! 


You, too may discover that the spe- 
cial properties of Spencer Nylon make 
it the ideal plastic for your nylon 
needs. For complete information, 
write: Spencer Nylon, Spencer Chemi- 
cal Company, 600 Dwight Bldg., Kan- 
sas City 5, Missouri. 


SPENCERS 





MISSOURI 
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dimethy! phthalate 

diethyl! phthalate 
di-(methoxyethyl) phthalate 
di-isobuty! phthalate 
dibuty! phthalate 
di-isooctyl phthalate (DIOP) 
dioctyl phthalate (DOP) 


dioctyl adipate (DOA) 
dioctyl azelate (DOZ) 


plasticizer 84 
—an octyl butyl phthalate 


polymeric plasticizer NP-10 
triacetin 


tributyrin 


For highest quality finished products, 

rely on Eastman plasticizers—made under 
the most exacting and rigid specifications 
in the industry. Samples and technical 
assistance furnished upon request. 

Also write for our booklet describing 


Eastman plasticizers and their uses. 


Eastman 


CHEMICAL PRODUCTS, INC. 


KINGSPORT, TENNESSEE 
subsidiary of EASTMAN KODAK COMPANY 


SA‘ES OFFICES: Eastman Chemical Products, Inc., Kingsport, Tennessee; New York City; Framingham, Mass.; Cincinnati; Cleveland; Chicago; Houston; 
St. Lovis. West Coast: Wilson Meyer Co., San Francisco; Los Angeles; Portland; Salt Lake City; Seattle. 
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The Unique WEI Duol Woun Design 
Hos 20-20 Production Vision 





Welding Engineers’ ic d i THE SECRET of this ability is obvious; 
it combines thinking power in research, 

Compounder-Extractor-Extruders engineering, development and manufactur 
ing with the advantages of the limitless combi- 

Predict Their Processing Ability nations of flight characteristics developed in 
thousands of runs on customers’ “problems.” 
ow Cennny Rosumey The success formula of the patented WEI dual 
worms starts in the laboratory stage... pre 
proving its ability and establishing trustworthy 
rate and quality data that talk sense to Boards 
of Directors as forcefully as to technical and 


operating people! 


WELDING ENGINEERS EQUIPMENT 
turns its back on guess-ti-mates and 


concentrates on turning industrial daydreams 







into full-scale, trouble-free production 
= a 
with utmost speed. Wi ° 
pe 
T \ 
ES 


* West Coast Representatives— Machinery Sales Co., Los Angeles 58, California « Exclusive Sales 
Representatives for Europe and the British Isles— Welding Engineers Ltd. Geneva, Geneva, Switzerland 
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Effect of Extrusion Conditions 


on Polyethylene Pipe 


Results of tests on effects of draw ratio, stock temperature, screw cooling, 


and reworking on pipe strength and appearance. 


J. F. MORRIS, Tech. Service Rep. 
Spencer Chemical Co. 
Kansas City, Mo. 


IN 1952, 10-million pounds of virgin polyethylene 
went into the pipe market, while it has been estimated 
that 40-million pounds were used in 1957, an increase 
of 400% in the last five years. It is predicted that 
this figure will reach 70-million pounds* by 1960. With 
an increase of this magnitude, it becomes more im- 
portant to know how to produce pipe of the best pos- 


sible quality. Pipe quality, of course, is dependent on 
the quality of the base resin and the conditions under 
which it is extruded. 

Today, some very excellent pipe resins are available 
from most of the polyethylene suppliers. These gener- 
ally produce high-quality pipe of good appearance and 
good strength, and are easily extruded. 

In this paper, we will deal with those factors that 
can be controlled by the extruder. Discussions will be 
made of some of the factors most often presented to 


Based on a paper presented originally at the SPE National Technical 
Conference, Detroit, Mich., Jan. 29, 1958 


J. B. Sayre, Chem. Eng. News, p. 32 (Sept. 23, 1957). 


John F. Morris was born in Kansas City, Mo., in 1928. 
He was educated at Kemper Military School and the 
University of Kansas, receiving a B.S. in Chemistry in 
1951. From 1951-1955, he was a process engineer for 
Hercules Powder Co. He came to Spencer Chemical Co. 
in 1956 as technical service representative, and is cur- 
rently a Plastics Technical Service Representative in the 
Kansas City District for Spencer. Professional affiliations 
include the SPE, the Professional Engineers Guidance 
Council, and the Alumni Chapter of Phi Kappa. Mr. & 
Mrs. Morris have three children, and make their home 


in Merriam, Kansas. 
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C.D. DRAW RATIO (%) 
Fig. |. Effect of O. D. draw ratio on pipe burst pressure. 


T 
30.0 


the technical service representative. These are the ef- 
fects on burst strength and appearance, of draw rate, 
screw cooling, stock temperature, and reworking. 


Test Procedure 

Spencer “Poly-Eth” 3215, a virgin polyethylene resin 
having 242% carbon black, 0.919 base resin density, 
and 2 melt index was used in this work. ; 

The standard one-inch schedule 40 pipe samples 
made for testing were extruded using a 2!2-inch NRM 
extruder equipped with a modified 14-inch Robbins 
offset. pipe die. The pipe was made by the internal siz- 
ing technique using a 10-inch spirally cooled mandrel 
having a taper of 0.010 inch per inch. The cooling 
trough was supplied with circulating water at a temper- 
ature of 80° F. 


EFFECT OF STOCK TEMPERATURE 
ON PE. PIPE SURFACE QUALITY 


31 
SURFACE MECHANICAL 
QUALITY DIFFICULTIES 
a 
a 4 






COMMERCIALLY 








ACCEPTABLE 
44 
MECHANICAL 
DIFFICULTIES 
250 300 350 


STOCK TEMPERATURE (°F) 
Fig. 2. Effect of stock temperature on pipe surface quality. 





The burst testing of the samples was done hydro- 
statically at a conditioned temperature of 73° F. I 
was found that reproducible results could be obtained 
in burst testing if the samples were filled with water 
conditioned to temperature, and then burst by apply 
ing hydrostatic pressure through an accumulator sys 
tem by means of a bottle of compressed gas. 

The experiment was designed to neutralize all fac 
tors except the four being studied, and the burst test 
ing results were analyzed statistically. All the pipe burst 
values were corrected mathematically for the small 
variations in wall thickness that occurred during ex- 
trusion. 


Test Results 
Draw Ratio 

The first factor studied was the effect of draw rate 
on the burst strength. Mathematically, this was calcu- 
lated as the ratio between the outside diameter of the 
die opening and the outside diameter of the finished 
pipe. The percentage values on the abscissa of Figure 
1 were calculated using the following equation: 


(Die O.D.) — (Pipe O.D.) x 100 
Die O.D. 


As can be seen in Figure 1, the burst properties im- 
proved as the draw ratio was increased. Statistically 
speaking, this difference was a real one but, from a 
practical standpoint, not important. It is reasonable to 
assume that if this ratio was reduced drastically, trouble 
could be encountered with burst specification limits. 
Draw ratio had no distinguishable effect on the appear- 
ance of the finished pipe. 





Stock Temperature 


The second factor studied was the effect of stock 
temperature on burst strength. Stock temperatures of 
250, 300, and 350° F. were used because mechanical 
difficulties developed when temperatures outside this 
range were tried. When temperatures above 350° F. 
were tried, it was found that the hot strength decreased 
to the point where the pipe splits and holes appeared 
in the pipe wall. When temperatures below 250° F. 
were attempted, the viscosity had increased so much 
that pipe could not be produced with a uniform wall 
thickness. 

The effect of stock temperature on burst strength, 
if there was one, was so small that it could not be 
distinguished from the experimental error. Therefore, 
we could not conclude that stock temperature had any 
effect within the mechanical limitations of the process. 

By assigning numbers (1-dull to 3-glossy) to the vari- 
ous degrees of glossiness obtained during the experi- 
ment, we found that stock temperature was the only 
factor studied that made any difference in appearance. 
As shown in Figure 2, pipe extruded below 290° F. 
was not commercially acceptable from an appearance 
standpoint, and the degree of gloss increased slightly 
between 300 and 350° F. 


Screw Cooling Temperature 


The third factor studied was the effect of screw 
cooling temperatures on burst strength. To accomplish 
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this, water having temperatures of 90, 140, and 200° F. 
was circulated through the core of the screw. This 
range was selected to avoid the use of refrigeration 
or steam and, thus, be within the range of tempera- 
tures easily available in most production shops. 

As can be seen in Figure 3, the pipe made with 
90° F. screw cooling water had an average burst 
strength of 328 psi., while the sample made with 140° F. 
water had a lower average burst strength of 320 psi. 
and the sample made with 200° F. screw cooling water 
had a higher burst strength of 326 psi. Even though 
this difference was small, it was shown to be signifi- 
cant statistically. 

An explanation of this might be as follows. At 90° F.., 
a layer of polyethylene probably froze on the screw. 
The reduced volume of resin that then came through 
the extruder probably had a fairly narrow temperature 
gradient. As the screw temperature was increased, this 
layer undoubtedly became thinner allowing a better 
heat transfer to the cooled screw, producing a melt 
having a wider temperature gradient. 

If we assume that a wide temperature gradient is 
detrimental to burst properties because of non-homo- 
geneity of the melt, then Figure 3 indicates that this 
gradient was at its widest point at about 140° F. Then, 
as the screw temperature was increased further, the 
melt temperature gradient probably narrowed again be- 
cause of the smaller temperature differential between 
the barrel and screw, thus producing pipe having a 
higher burst strength. If our assumption about the re- 
lationship between temperature gradient and burst 
strength is correct, then it would be reasonable to as- 
sume that a neutral screw would be best. 

Screw cooling had no distinguishable effect on the 
appearance of the finished pipe. 


Reworking 


The last factor studied was the effect of re-extrusion 
of pipe compound on pipe burst strength. To accom- 
plish this, three batches were made; the first was ex- 
truded into pipe just as it came from the plant, the 
second had been through a pelletizing extruder once, 
and the third had been through a pelletizing extruder 
twice before being extruded into finished pipe samples. 

The results of burst testing on these samples showed 
that reworking had no distinguishable effect on burst 
strength. Although it was found that reworking had no 
effect on the appearance of the finished pipe, it is a 
common feeling in the field that reworking of poly- 
ethylene produces a better-appearing finished product. 
This may be true because of either the presence of 
moisture in the virgin resin or the difference in pellet 
size after granulating, or a combination of both fac- 
tors. Neither of these factors was studied in the prep- 
ration of this paper. 


Conclusions 


\!). Although draw rate caused a difference in burst 
Strength it was not important from an engineering 
Standpoint in the range studied. 

(2). Within the mechanical limitations of the process, 
the stock temperature had no distinguishable effect on 
burst strength. It had a very marked effect on the ap- 
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EFFECT OF SCREW COOLING 


TEMPERATURE ONPE. PIPE 
BURST PRESSURE 


BURST / 
PRESSURE / 
(psi) / 








T 
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100 200 300 
SCREW COOLING TENMP (°F) 


Fig. 3. Effect of screw cooling temperature on pipe burst pressure. 


pearance of the finished product, however. 

(3). Screw cooling temperature had a real effect on 
burst strength although it was not important from a 
practical point of view. Therefore, because of the re- 
duction in output caused by screw cooling, it is con- 
sidered best to use a neutral screw in this case. 

(4). Reworking per se had no effect on burst strength 
or appearance of the pipe. 

(5). Therefore, within the normal limitations of pipe 
processing equipment draw rates of 25 to 30%, stock 
temperatures of about 325° F., a neutral screw and 
virgin resin are recommended for producing polyethy- 
lene pipe of good strength and appearance. 


-THE END 





Moyer Replaces 

Adams on PT 
Editorial Advisory 

Board bs 






Owing to a change in his duties that takes him away 
from daily contacts with the plastics molding industry, 
C. Howard Adams has been forced to resign from our 
Editorial Advisory Board after having served in this 
capacity since our magazine’s inception. He is being re- 
placed on the Board by Robert R. Moyer, also of Mon- 
santo where he is assistant director of plastics technical 
service. (Continued on page 1121) 
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Dr. H. M. Hulburt 


Dr. Stanley Katz L. F. Street 


Extrusion Theory —I 


The beginning of a two-part article showing that a sound theoretical 


understanding of extruder operation can be of great value in obtaining 


optimum results in actual machine performance, aid in design modifica- 


tions to give improvements over past performances, and in developing the 


best operating methods and conditions for the process to be conducted. 


DR. H. M. HULBURT, Dir. of Chem. Engrng., 
Stamford Laboratories, 

American Cyanamid Co., 

Stamford, Conn., 


DR. STANLEY KATZ, Mathematician, 
Manufacturing Services Div., 
American Cyanamid Co., 

New York, N. Y., 

and 

L. F. STREET, Mer. of Marketing, 
Welding Engineers, Inc., 

Norristown, Penna. 


A sound theoretical understanding of the operation 
of an extruder can be of great value in obtaining 
optimum results in machine performance. It can aid in 
fundamental design modification of machines to give 
improvements over past performances, and in develop- 


ing the best operating methods and conditions for the 
process to be conducted. 

To understand extrusion, it should be studied by 
several methods, in fact any method that gives promise 
of disclosing helpful information. The most obvious 
methods would seem to be logical analysis, experimental 
operation of machine, and precise mathematical analy- 
sis. It is to be expected that each of these methods will 
contribute to different facets of our understanding and 
the results of one may be more interesting to some 
persons, while the analysis by another method may be 
of more interest to others. 

Typical problems that probably will be capable of 
solution are: 


(1). Extrapolation of an operation from a given size 
extruder to a larger one. 

(2). Temperature conditions in the material being 
processed. 

(3). Screw design: evaluation of effects of helical 
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lead, screw depth, length, flight width, flight profile, etc. 

(4). Trends in screw design to promote mixing, 
through-put, or high-pressure discharge. 

(5). Effect to be expected from changes in screw 
RPM. 

(6). Better understanding of the significance of barrel 
and screw temperature controls. 

(7). Analysis of significance of surface condition of 
screw and bore. 

(8). Proper location and design of vents. 

(9). Proper balance between die and extruder. 

Much work has been done along theoretical lines 
that has aided in solving many practical problems. Such 
work and its use has emphasized the fact that the 
greater our understanding of theory, the greater the 
strides that can be made in obtaining practical results. 


Extruder Elements 


In starting an analysis of the action of a continuous 
extruder of the screw- or worm-type, it has been a 
common practice for purposes of simplification to con- 
sider the elements of the extruder as being unrolled; 
that is, lying flat rather than in the round. We will start 
from the same point. 

We will picture the operating elements of the extruder 
as separated into three units, instead of two. We will 
consider one flat plate as representing the cylindrical 
bore of the extruder; a second flat plate as representing 
the stem of the extruder screw (i.e., the solid round rod 
on which the screw flights are mounted); and a series 
of parallel bars fitting tightly between the plates as 
representing the flight of the screw. 

Figure 1 is an illustration of the mechanism that may 
be considered an idealization of an extruder. It consists 
of the three elements made up like a sandwich. The 
width of the mechanism represents one circumference 
of a screw, and the length represents the length of the 
extruder. Each of the three elements may be considered 
free to move in any direction at any velocity we elect. 
Let us further assume that a viscous liquid representing 
the material being treated fills all the spaces. 

Referring to the plan view in Figure 1, we see that 
in the operation of an extruder the lower plate which 
represents the stem of the screw and the parallel bars 
representing the flights would start from a point such 
as “S” and move together as one piece in the direction 
S-O, perpendicular to the axial line of the extruder and 
the line S-A. Conversely, this can be represented by 
Stating that the bottom plate and bars, together repre- 
senting the screw, remain stationary while the top plate 
(representing the barrel casing) moves in the direction 
S-O. 

These two systems of motion are quantitatively equal, 
but differ in that in the former example we imagine 
our eye and our view as remaining at a fixed point on 
the barrel casing while the screw turns past us and we 
See the material also flowing past. The second system 
presupposes that our eye, and viewpoint, is attached 
to a point on the screw and we rotate with the screw 
always keeping the same point on the screw before us 
while the barrel spins around. Thus, the motion of the 
material will seem quite different and the flow will be 
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Fig. |. Idealistic representation of an extruder screw. 


to the right in one case and to the left in the other case 
because we have adopted such a different base from 
which to look. 

For the time being, we will direct our attention to 
what happens to the material in the flight, without 
giving consideration to the special conditions that exist 
at the feed hopper and discharge ends of the screw. 
Therefore, we will picture the sandwich of the three 
elements extended indefinitely in all directions (as in 
Figure 2). Next, we will try various motions of the three 
elements and study the effects on the material being 
treated. 

During the course of this discussion it will throw 
additional light on the study if we consider a variety 
of relative motions between the parts other than those 
inherent to normal extruder operation. 














Fig. 2. Enlarged sectional view of idealistic screw representation 
shown in Figure |. 





Conventional Screw Action 


If all three elements move in the same direction at 
the same velocity, then the viscous liquid filling the 
spaces between the flights and between the plates will 
be carried along in the same direction and at the same 
velocity, without any disturbance or internal flow. How- 
ever, if there is any difference in the motion of one 
element relative to the others, the particles of viscous 
liquid will move at varying speeds and, in most cases, 
in varying directions. This is assuming, of course, that 
the liquid adheres to all the surfaces it touches. 

An analysis of the fluid mechanics of viscous flow 
in an extruder channel with a shallow channel depth 
discloses that the pressure is the same at all depths at 
any given point in the channel and varies linearly with 
distance across the channel and also, but at a different 
rate, along the channel except in the immediate vicinity 
of the flights. The fluid adjacent to the advancing flight 
is at a higher pressure than that adjacent to the receding 
flight. In consequence, the streamline will lie in planes 
parallel to the plates except in the immediate vicinity 
of the flights, but the magnitude and direction of the 
velocity component across the channel will vary relative 
to the magnitude and direction of the component along 
the channel, depending on the depth of the flow plane. 
The resultant flow, therefore, can be thought of as the 
vector sum of a flow perpendicular to the flight faces 
(binormal) and a flow parallel ‘to the flight faces 
(tangential). 

In Figure 2, the perpendicular component is repre- 
sented by the step of moving the screw from “S” to 
“N.”. As the screw moves in this manner, all of the 
fiuid held in the flight spaces will, on the average, also 
move a distance equal to S-N. Its axial advance toward 
the discharge will be S-A. An internal circulation pat- 
tern will be generated in the material, generally as 
shown in Figure 3. The molecules touching the top 
plate will remain stationary with that plate until scraped 
off by the flight when it reaches them and forces them 
to move downward into the channel space and, thence, 
across the channel. The molecules in the bottom of the 
channel touching the stem of the screw will move with 
that surface at a velocity J-K. A high velocity greater 
than the speed of the screw will be generated in the 
material at an intermediate level. 

Since there can be no total net transport of the 
material in relation to the screw, the area of the 
rectangle GHJK will equal the area contained under 
the parabola representing the local velocities and within 
the line H-J and the surface of the J-K screw line. The 
pushing face of the rear flight provides the force to 
move the material along and will have a pressure 
generated on its face, while the rear face of the opposite 
flight will have a lower pressure against it; the difference 
being the pressure drop across the channel. This pres- 
sure will be sufficient to overcome the drag exerted 
on the material by the stationary upper plate repre- 
senting the casing. Of course, the motion of the parts 
and their effect on the material could continue on 
indefinitely, without necessarily stopping after a finite 
distance S-N. 

After the screw has advanced the equivalent of one 
flight space, all of the materials will have advanced in 
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the same direction for an equivalent distance. As 
second step, the screw now will be slid along parallic! 
to the flight faces for the distance N-O. The frictiona| 
drag effect of the surfaces of the screw will pull 
portion of the material along with them as they move 
toward “O.” Since these surfaces have a greater drag- 
ging effect than the exposed surfaces of the top plate 
representing the barrel casing, the average mass of the 
material will be pulled more than half way from “N” 
to “O,” say to “R.”. Of course, the molecules touching 
the screw will move the full distance from “N” to “O” 
and the molecules in the channel space will move a 
part of the distance, depending on their position in the 
channel. 

Thus when the screw has moved from “S” to “N” 
and, then, from “N” to “O,” the average mass of the 
material will come to rest in a position “R” in relation 
to the starting point “S.” This motion “S” to “N” to 
“O” can be divided into twice the number of steps 
each of half the magnitude shown in Figure 2 giving 
the same end-result, and into more and smaller steps 
until we find that if the screw is moved from “S” to 
“O,” the average mass of the material will move in the 
direction and for the distance S-R. Its axial advance 
toward the discharge will be the distance from the line 
S-O to point “R.” 

In other words, a combination of two types of 
motion are occurring simultaneously in the material; the 
cross-channel flow from “S” to “N” (illustrated in 
Figure 3), and a shearing in the direction “S” to “O” 
(illustrated in Figure 4). The flow pattern shown in 
Figure 3 must be visualized as being pulled in to a slant 
and lying along the plane of the slanted line in Figure 
4*. The shear illustrated in Figure 4 has added to it a 
further drag and shear in the direction S-O caused by 
the surfaces of the -flights moving in that direction 
which will give an additional endwise distortion of the 
flow. 

To consider the two latter dragging effects. separately, 
we will assume that starting from our original position 
the screw has been moved from “S” to “N.” From 
here, we will move the bars or flights only parallel to 
their faces from “N” to “O.” The drag thus exerted 
will be relatively small as their surface will be small 
compared to the total surface of the two stationary 
plates and the material will be dragged only a small 
distance in the direction N-O to an average point 
“Q.” Next, we will move the bottom plate from “N” to 
“O” to complete the action, and a further and greater 


*L. F. Street, ‘Plastic Flow Paths in an Extruder Worm 
Plastics, 30 8, 130 (April 1953). 
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Fig. 3. Cross-sectional drawing of internal circulation pattern. 
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drag will occur, bringing the average mass of the 
material the further distance to “R” (see Figure 2). 

It is clear that the frictional drag of the structural 
elements which move from “S” to “O” reduce the axial 
advance of the material. Thus, it would be desirable 
to reduce or eliminate this frictional drag if increase 
in through-put is to be obtained. The answer to why we 
move the elements from “S” to “O” is easy to find. The 
bars must move, so they advance from their starting 
position to occupy the starting position of an adjacent 
bar closer to the discharge. 

We can conceive of the bars moving continuously in 
the direction S-N and perhaps make paper calculations 
as to the effects so produced, but to build a machine 
that would continuously feed bars into the rear end 
of a machine and withdraw them from the front would 
seem to be highly impractical. Therefore, a mechanical 
design that can actually be built must function by mov- 
ing in the direction S-O and, in physical embodiment 
would be a rotating helix. The stem of the screw 
represented by the bottom plate also must move in 
the direction S-O because it is required to support the 
bar or helical flight on the stem of the screw to give 
the helix the required strength. 


Where Flight Only Moves 


Let us consider a condition where only the bars 
move while both plates remain stationary. 

If the bars move ih the direction “S” to “N” (as 
shown in Figure 2 and as shown in section in Figure 5), 
all of the viscous material filling the flight spaces will 
also move from S to N at the same average speed as 
the bars. The material must move forward with the 
bars without endwise flow because we are considering 
the system as being extended indefinitely in all direc- 
tions. Although the average velocity of the material 
will be the same as the velocity of the bars, the veloc- 
itiés of the specific molecules vary over a wide range. 
Since the material pushed along the pattern of internal 
cross-channel circulation for a Newtonian fluid is gen- 
erally as represented in Figure 5, the particles touching 
the plates remain stationary as the plates do. The par- 
ticles at a greater distance from the plates have a 
higher forward velocity, with the most rapid advance 
of the material occurring in the center equally spaced 
between the two stationary plates. The velocity curve 
shows the approximate velocity distribution at the mid- 
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Fig. 4. Speed of rotation of screw in direction N-O. 
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point across the channel width. 

Of course, at the part of the channel near the 
pushing face, the motion of the molecules has a large 
component perpendicularly away from the surface of 
the plates toward the center of the channel. In this 
area, the forward velocity is almost the same for all 
molecules while the molecules moving rapidly from the 
stationary surfaces along the flight face into the channel 
will turn and rush out across the channel at high speed. 
At the portion of the channel close to the rear face 
of the opposite bar, the particles have a large com- 
ponent perpendicularly from the center toward the 
plate surfaces. The forward-velocity curve also will be 
modified in its shape in this area; the cross-channel 
velocity of the molecule is almost identical with the 
velocity of the bar. A pressure will be generated along 
the pushing face of the flight that is driving the material 
across the channel and a pressure drop will exist across 
the channel with high pressure at “S” and a low pres- 
sure on the rear face of the bar across the channel at 
“N.” Such a pressure drop may be 500 PSI on a 
viscous material, and as low as 20 PSI on less viscous 
but still extrudable materials. At right angles to this 
cross-channel pressure drop (i.e., along the channel), 
there is no pressure change. The absolute values of the 
cross-channel pressure drop are the same along any 
cross-channel path everywhere in the channel. 

Now let us consider some motions of the bars in 
which we will ignore the frictional drag of the sides of 
the bars on the material. 

To return to Figure 2, if the bars move from “S” to 
“N,” all of the material will move the same distance at 
the same average velocity and a pressure rise will be 
generated along the pushing faces of all the bars and 
an across-the-channel pressure drop will be created in 
the direction S-N. Then, if the bars are moved exactly 
parallel to their faces (that is, in the direction “N” to 
“O”), there will be no motion whatever of the material. 
The only force that could exert itself on the material 
in that situation would be the frictional drag of the 
faces of the bars which have been ignored. 

If we add these two steps together, we see that all 
the material will move an equal distance in the same 
direction if we move the bars from “S” to “N,” and 
there will be no movement induced in the material if 
we then slide the bars along from “N” to “O,” and if 
the friction of the sides of the bars is ignored. Thus, if 
the bars move from “S” to “O” in two steps of “S” to 
“N” then “N” to “O,” the material is moved by the 
bars only during that portion of the operation when 
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Fig. 5. Cross-sectional drawings of material flow in internal cross- 
channel circulation. 





the bars move from “S” to “N,” and the material 
maintains this full amount of advance if we neglect the 
frictional drag of the sides of the bars. If the bars 
then were moved from “S” to “O,” the material would 
advance perpendicular to the faces of the bars and 
move from “S” to “N.” The axial advance of the 
material in this example is S-A. 

Thus, if we neglect the frictional drag of the sides of 
the bars, they may be moved from “S” to “O” with the 
result that the material will move from “S” to “N.” 
Likewise, the bars may be moved from “S” in any 
direction toward the starting position of the adjacent 
bar and after advancing until it occupies the original 
position of the adjacent bar, the material will have 
advanced directly along the path S-N. To state this as 
a basic principle, we would say that the flow of the 
material is always bi-normal to the face of the bar, 
regardless of the direction of motion of the bar, while it 
moves from its original position to occupy the starting 
position of an adjacent bar. Whether the bar moves 
from “S” to “N,” “S” to “Q,” “S” to “R,” or “S” to 
“O,” the material will always flow from “S” to “N.” 

Furthermore, adding to this example the frictional 
drag effect of the sides of the bars that, in fact, would 
be present, we find that if we move the bars from 
“S” to “N” and then move the bars from “N” to “O” 
the drag effect on the material will be such as to move 
the average mass of material from “N” to “Q” (as 
discussed above). The distance N-Q will be larger for 
deep flights and smaller for shallow flights. Thus if the 
bars only are moved from “S” to “O,” the material 
will move from “S” to “Q.” The cross-flow pattern (as 
shown in Figure 5) now will not be pulled out to lie 
along the slant line in Figure 4, but will remain vertical 
in the flight channel. However, the ends of this pattern 
close to the flight faces still will be pulled along in the 
direction S-O because of the drag of the sides of flight 
surfaces. 


To Summarize 


The motion of the material in an extruder is gen- 
erated by two cooperating forces: (1). The advance of 
the material perpendicular to the flight face, or helix 
angle, at an average speed equal to the apparent 
velocity of the flight face in this direction (i.e., at right 
angles to the helix angle); and (2). The frictional drag 
effect of any surfaces contacting the material and 
exerting a drag upon the material to pull it in the 
direction the surface is moving. (In today’s extruders, 
the latter always totals to a minus value.) 


Comments on Extrusion Theory 


The drag flow-pressure back flow theory for melt 
extrusion states that we can simplify the visualization 
of the operation of an extruder by picturing the screw 
as stationary and the bore as rotating. Furthermore, if 
the relative motion of the parts is the same as in con- 
ventional extruder operation, the results will be the 
same. It also states that as the casing rotates, the 
material lying in a flat sheet (or helical ribbon) is 
sheared, since it is assumed that the material adheres 
to all surfaces it touches, and thereby the material 
moves at increasingly higher velocities as the plane con- 
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sidered is a greater distance from the surface of the 
stem of the screw and, thus, closer to the moving 
casing. The extrusion material shows a steady increase 
in velocity up to the plane of material that is touching 
the surface of the bore (this plane moves at the maxi- 
mum speed equal to the speed of the bore). These 
motions of the particles of material in the direction of 
the motion of the bore can be converted by simple 
triangulation to determine their components of motion 
in a direction parallel to the channel, and this is con- 
sidered to be the rate at which the material travels along 
the channel toward the die and the means by which it 
moves from the feed to the discharge. This, in turn, 
determines the open-discharge rate. 

It further states that if a resistance to out-flow is 
offered at the discharge, a pressure differential is known 
to occur in the material between the feed and discharge 
ends, with the higher pressure at the discharge and a 
lower through-put resulting. This drop in rate is pro- 
portional to the discharge pressure up to a maximum 
discharge pressure for any given geometry of the device 
and viscosity of material. This is interpreted as a 
pressure drop from discharge to feed, and it is assumed 
that due to this pressure drop a back flow occurs 
from the discharge to the feed. This back flow must be 
subtracted from the forward drag flow to give the net 
discharge. It is further assumed that this back flow tends 
to be most rapid midway from the stem of the screw 
to the surface of the bore, in accordance with normal 
streamline flow. The subtraction of the curve for 
streamline back flow from the forward drag flow 
gradient line developed by drag flow gives a resultant 
that shows how the material is transported from the 
feed to the discharge. The material next to the surface 
of the bore is the material which is moving most 
rapidly toward the discharge. 

The visualization or explanation of the extrusion 
process from a system in which the screw is stationary 
and the bore rotates is, of course, a satisfactory method. 
The results will be quantitatively equal to those derived 
from the system where the screw rotates and the bore 
is stationary as in the conventional extrusion machine. 
Of course, the results of observation of either system 
must be capable of restatement in terms of the other 
system and must be equally true in both cases. 

In the system where the screw is stationary and the 
bore rotates, the material is stated to advance toward 
the discharge by the rotation of the bore; i.e., the 
differential in velocity between the screw and the bore. 
If this system is modified and the screw flights are 
considered attached to the bore with a close-fitting 


cylinder rotating past the inner. lands of the flight’ 


(while the bore and flights remain stationary), then the 
material will be advanced in like manner toward the 
die (the direction of rotation of the cylinder being the 
same as the previous rotation of the bore). The action 
of the material will be the same, except for a slight 
difference due to presence of the curvature. (In a flat 
system, the two would be identical.) If we now imagine 
that the flights are independent of both inner and outer 
cylinder and remain stationary while both inner and 
outer cylinders rotate in the same direction, both rotat- 
ing surfaces will aid in advancing material toward the 
die and the rate of extrusion will be greater than 
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formerly when only one surface rotated, although 
roughly twice as great. Thus, when the differential in 
speed between the stem of the screw and the bore (the 
drag flow) is eliminated, the total net transport in- 
creases—approximately doubles. 

To take another situation, we will examine the effect 
of increasing the drag flow in contrast to eliminating it, 
as in the previous example. Visualizing the same system 
as pictured above, it is clear that if the bore rotates in 
a certain direction, the motion of the material will be 
toward the appropriate end of the screw. If the bore 
rotates in the other direction, the material will move 
toward the other end of the device. The same is true in 
regard to the rotation of the inner cylinder. 

If we now picture the bore as rotating in one direc- 
tion and the inner cylinder as rotating in the other at 
the same speeds, there will be no total net transport 
of the material. (The effect of the curvature would 
require a slight adjustment in the speeds to get zero 
transport. In a flat representation equal and opposite 
speeds would produce zero net transport.) Thus when 
the drag flow has been doubled, the advance of the 
material toward the die has been eliminated. This would 
be true of any system having the same relative veloc- 
ities (such as stationary bore, rotating flights, and inner 
cylinder rotating twice as fast as the flight and in the 
same direction). 

Therefore, we see that the maximum output is ob- 
tained when the flights rotate relative to both stationary 
surfaces. As one surface (say, the stem of the screw) 
starts to rotate in the same direction as the flights, the 
forwarding effect formerly generated by this surface is 
reduced until, by the time it is rotating at the same 
speed as the flights (as in a conventional extruder), it 
has lost all tendency to forward the material and the 
total output has been reduced by approximately 50%. 
As the speed of rotation of the screw stem is further 
increased, it commences to transport material next to 
its surface in the opposite direction; that is, further 
reduce the total forwarding effect that still is being 
induced by the speed differential between the flights and 
the stationary bore. When the velocity of the inner 
cylinder (screw stem) reaches a point where it is moving 
at twice the speed of the flights, the discharge of 
material from the extruder ceases altogether. 

Thus, we see that in the case where both the bore 
and the stem of the screw are stationary and only the 
flights rotate (where no drag flow is present), the maxi- 
mum output is realized. As drag flow is introduced by 
one cylindrical surface rotating with the screw, the out- 
put is cut approximately in half. If this surface rotates 
twice as fast as the screw (doubles the drag flow), the 
discharge stops altogether. 

The presence of drag flow, therefore, reduces the 
Output of the device. The greater the drag flow the 
less the output. 

Considering the direction of flow of the particles in 
the case where the screw remains stationary while the 
bore rotates, we find that the particles touching the bore 
rotate with it at the velocity of the bore. This velocity 
can be considered to have a component directly along 
the channel (tangential flow), that is arrived at by simple 
triangulation. However, it must be borne in mind that 
the particle is not in fact moving parallel to the channel, 
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but is moving across the channel at an angle and 
moving with the surface of the bore. 

If we observe a particle at a point half-way across 
the channel that is touching and moving with the bore, 
this particle, as it continues to move, shortly will meet 
the obstruction of the flight it is approaching and then 
must change its path. Although it has been moving 
with the bore, it has been getting no closer to the die, 
but upon meeting the obstruction of the flight the 
particle changes its course and then follows a path 
that, for a short time, takes it across the channel and 
brings it closer to the die considering the actual axial 
distance. Although the following of the bore by the 
particle is a vital part of the extrusion process it is not 
found that this alone can serve as an explanation of the 
mechanism by which the particle travels from feed to 
discharge. 

If the proposition that the particle rotating with the 
bore is the particle most rapidly approaching the die is 
re-stated in terms of the system in which the bore is 
stationary while the screw rotates, the result is surpris- 
ing. In the latter system the bore is stationary and our 
particle also is stationary. We thus are confronted with 
the fact that the particle which is standing motionless is 
represented as being the particle that is most rapidly 
approaching the die. This presents us with an unresolv- 
able contradiction. 

To view an aspect of the nature of the flow distribu- 
tion as the material moves from feed to discharge 
through the screw channel, imagine viewing an ex- 
truder from one side. Now, pass an imaginary trans- 
verse plane through the machine. This plane will appear 
as a straight line cutting through the extruder from top 
to bottom, passing through barrel, screw, and screw 
channel. In operation of the machine, there will be no 
movement of the structural parts of the machine 
through this plane in either direction. Neither the barrel 
nor screw moves toward the die nor away from it. 
Although the screw is rotating, there is no axial com- 
ponent of motion whatsoever to the machine parts. 
The material, however, is moving through this plane, 
the net transport being from feed to discharge. Since 
the material is moving forward between surfaces that 
are stationary as to axial component, the material must 
move forward most rapidly at a point approximately 
half way between the two axially stationary surfaces 
(that of the bore and that of the screw). 

The nature of this curve can be imagined readily by 
a slight extension of the curves developed in the ex- 
cellent work of Eccher and Valentinotti.t This can be 
done by projecting these curves onto a plane that is 
parallel to the axis of the screw and also parallel to the 
radial base line used for the construction of the curves. 
The curves thus projected will be a true picture of the 
axial components of all particles in that part of the 
screw channel, as determined by their work. It should 
be noted that these curves show all particles moving 
toward the discharge, and none are moving back 
toward the feed. As the rate is restricted to block-off, 
the curve flattens to a straight line reflecting no axial 


(Continued on page 1129) 





tEccher and Valentinotti, "Experimental Determination of Velocity 
Profiles in an Extruder Screw"’, 


Ind. Eng. Chem., 50, 6, 829 (May 1958). 
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Silicone Aerosols as Mold Releases 


A modern industrial biography that describes the early history, 


current status, and road for future development of silicone aerosols 





AUTHOR'S NOTE 


This is a factual history. The author will be deeply in- 
debted to anyone who can correct or amend this article 
with additional facts. Such corrections will be publicly 
and gratefully acknowledged. 

The basis for this article has been the numerous ques- 


tions that we have been asked about all phases of mold 
releases in aerosol form. 











THE story of the growth and saturation of the mar- 
ket tor the silicone mold-release aerosol package is a 
saga of a modern industrial product that holds as much 
drama and conflict as any piece of fiction. Today, 
more than two dozen concerns are offering silicone 
aerosol products. Hardly a month goes by now with- 
out an announcement of a “new” silicone bomb. And 
each one is always cheaper than the last. 

In any such industrial development, there always are 
two sides to the coin. From the manufacturer’s view- 
point, and especially that of the concerns who pio- 
neered a field, the problem is whether or not to re- 
duce quality or otherwise cheapen the product so as 
to meet the cut-price competition. From the viewpoint 
of the user, the question is which of the numerous 
sources to select. 


Should the molder look at price alone? Obviously, 
no user of a mold release has the elaborate laboratory 
facilities available, nor does he wish to spend the time 
and money to analyze each successive mold release as 
it is announced. A good look at the factual history 
of an industry will often reveal as much, if not more, 
than a technical analysis of the products it produce:. 


Birth Of An Industry 

In the tense war years of the early forties, silicone 
was a miracle material that took many forms ranging 
from silly putty to greases and fluids. Only one con- 
cern (Dow-Corning Corp.), was then actively promot- 
ing the myriad (and mostly still unknown) uses of the 
new compounds, for their properties were unique in 
chemical history. 

The silicones live in a kind of twilight zone between 
the realms of organic and inorganic chemistry. By re- 
placing nature’s usual carbon atom with a silicone atom, 
the laboratory produced a synthetic fluid that had most 
of the characteristics of oil, but now included many 
amazing new properties not found in nature. Among 
the improvements offered by the new link with the 
silicone atom was the ability of the material to main- 
tain its original viscosity at both high and low tem- 
perature extremes where ordinary oils were useless 

The new fluids also had a much lower surface ten- 
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sion than that of any previously-known liquid. The re- 
sult was that they would spread out on and coat highly 
polished steels where other oils would gather into tiny 
balls, as water does on glass. Furthermore, these coat- 
ings withstood high temperatures and could be removed 
only by the use of solvents. One of their other prop- 
erties was that they could be made into emulsions when 
they were mixed with water. 

It was not long before silicone fluids in cheap wa- 
ter mixtures began to find application in the rubber 
industry. Such water emulsions were suitable for use 
on the relatively rough molds found in the rubber field, 
but obviously could not be used in the plastics mold- 
ing industry where waxes and zinc stearate then were 
the most commonly-used parting agents. 

Pure silicone fluids were so costly—and they still 
are—that they can seldom be applied economically as 
mold release agents in the plastics molding field with- 
out some kind of solvent or thinner. In general, only 
naphthas and chlorinated hydrocarbons (such as gaso- 
line and carbon tetrachloride) can be used as thinners 
or carriers for silicone fluids. Nearly all such potential 
carriers are either too toxic or too dangerous to per- 
mit widespread use in process industries. 

Properly proportioned, however, the correct thinners 
do not affect the low surface-tension or ability of the 
silicone to coat polished metal surfaces. The silicone 
fluids themselves are not toxic, except that when used 
in confined or improperly ventilated places, they may 
cause a temporary irritation in the eyes which soon 
passes away without any after-effect. 


The .First Silicone Aerosol 


By 1946, the use of silicone emulsions in the rub- 
ber industry was well established, and there things stood. 
Price, toxicity, and other hazards of potential thinners 
seemed to block the way to the further use of silicone 
parting agents in other branches of the molding in- 
dustry. At this juncture, it was not the ingenuity of 
the laboratory or the inside-executive that overcame 
the next hurdle. Instead, it was the imagination and 
resourcefulness of four Cleveland-based sales engineers 
who combined their varied talents and experience and 
developed the first commercial silicone bomb. 

Two of the men responsible for the first silicone aero- 
sol were a representative of Dow-Corning Corp.* and 
Connie Bainter of Crown Can Co. Early in 1948, to- 
gether with W. H. Nickless and A. A. Butterworth, 
then employed as material salesmen by Dow Chemical 
Co., they combined Freon 11 and Freon 12 with vari- 
ous types of silicone. They finally perfected what we 
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believe today to have been the first successful silicone 
bomb or aerosol. (Today, the aerosol industry frowns 
on the use of the word “bomb” for obvious reasons.) 

The freons* or fluorinated hydrocarbons had the 
unique property of acting both as solvent and carrier 
for silicone fluid, or as a thinner for silicone grease. 
They also acted as a propellent, so that a completely 
self-contained package became possible. Futhermore, 
the freons were fairly low in cost, became completely 
volatilized at room temperature, and are considered 
non-toxic under average industrial conditions. Their 
chief hazard actually lies only in their accidental use 
near an Open flame where the decompostion products 
so produced can be highly irritating. 


The First Brand Label 

A concern in Erie, Penna., Hew Plastic Sales, first 
introduced one version of the new package to mold- 
ers in that area under the trade name, “Slip-It.” Be- 
ginning in the summer of 1948 and on into 1949, mold- 
ers in the Cleveland and Erie region, at the suggestion 
of Nickless and Butterworth cautiously began to try 
the new, unproved material. Lack of proper promo- 
tion and volume sales, together with the molders’ re- 
luctance to accept such a costly product, led Hew Plas- 
tic Sales into failure, and the “Slip-It” label disappeared 
from the market. 

The original “Slip-It” package, however, had been 
filled by the Ronor Corp., of Cleveland. In the fall 
of 1949, this concern introduced its own silicone aero- 
sol to the molder under the trade name, “Ronor Sili- 
cone Mold Release.” This product was distributed most- 
ly locally to the plastics molding industry by Ronor 
Corp. itself during the remainder of 1949. In 1950, 
Injection Molders Supply Co. took over the first at- 
tempt at nationwide distribution of the original Ronor 
package, using that company’s label. In 1951, the same 
product underwent another name change. The trade- 
name “IMS Silicone Spray Mold Release” was adopted 
and replaced both the previous “Slip-It” and “Ronor” 
labels. 


Chief Objection To Silicone 

It is interesting to note that even before my firm 
took over national distribution of the original “Slip- 
It”-“Ronor” package, the chief objection to the use 
of silicone as a mold release already was well known. 

Silicone, by virtue of its low surface tension is one 
of the best anti-stick agents ever found. When atom- 
© Name withheld by request. 

#For convenience, | have used the word "Freon" generically because 


it has come by usage to signify fluorinated hydrocarbons. When capita! 
ized, it refers specifically to the DuPont product. 


























ized from aerosols, it has the property of traveling un- 
believably long distances and interfering with other in- 
dustrial processes (such as painting, printing, or label- 
ing). The simplest demonstration of this easily is made 
with ordinary cellophane tape. 

Concurrent with the initial plan to distribute the 
original Ronor Silicone Mold Release, therefore, was 
the recognition of this positive limitation on the use 
of silicone where painting, plating, or other finishing 
operations followed molding. Accordingly, a second or 
companion aerosol was introduced by Injection Mold- 
ers Supply Co. in 1951 under the label “IMS Liquid 
Stearate Spray.” This release was based on the use of 
Cellosolve butyl stearate, and the net result was an ex- 
cellent release agent that did not interfere with painting 
operations. 

With the benefit of hindsight, as we look back on 
the “Liquid Stearate” package today, and its withdrawal 
from the market in 1952, we see that its demise was 
caused by inadequate promotion and lack of under- 
standing by the molder both of the shortcomings of 
silicone and of the advantages of the aerosol-type mold 
release. 


Growth Phase 


The next step in the development of silicone mold 
releases in aerosol form represents the second or growth 
stage of an industry. Needless to say, the appearance 
of the original “Slip-It,” “Ronor,” and “IMS Silicone 
Spray” mold releases in molding shops over the coun- 
try induced other concerns to enter the field. 

The second package to appear was called “Bomb- 
Lube,” and was introduced by Price-Driscoll Corp.,_of 
New York. The most interesting aspect of this par- 
ticular product was that even though a silicone aero- 
sol had already been on the market since December 
1948, this company still applied for a patent on the 
use of such a package on March 21, 1950. The patent, 
carrying number 2,639,213, actually was issued on May 
19, 1953! This new package appeared in a larger can 
with a soldered seam, and featured a low-cost plastic 
valve. 

Other considerations aside—and we are not debating 
product merit—it set the pattern of offering the user 
a cheaper price. This pattern now has been followed 
by so many concerns that the current user of a mold 
release understandably is bewildered by the parade of 
cut-rate cans containing silicone, propellants and thin- 
ners in any number of mystifying variations. 

We believe the third commercial aerosol package to 
appear was an application using a silicone grease, in- 
troduced by Dow-Corning under the label, “Slipicone.” 
This material left a greasy, heavy coating quite un- 
suitable for plastic molding, but well adapted to the 
baking, candy, and other such industries where stick- 
ing in pans and on conveyors poses a temperature prob- 
lem beyond the range of vegetable and mineral oils. 
Price-wise, “Slipicone” was and is one of the more- 
costly silicone aerosols, due primarily to its high sili- 
cone content. 


New Sources of Silicone 
Originally, Dow-Corning was the sole source of the 


silicone fluids and greases used by the original coii- 
cerns Offering silicone aerosols. From 1946 to 1952, 
the market was undergoing an orderly and ethical de- 
velopment. However, two new concerns began to offer 
similar silicone fluids and the pace of expansion quick- 
ened. About 1950, the Silicone Division of General 
Electric began to distribute its brand. Then, about 
1954, the Linde Division of Union Carbide introduced 
a third competing line. 

The field engineers of these concerns naturally looked 
only at the previous applications originally pioneered 
by Dow-Corning. Among them of course, was the pack- 
ing of silicone fluids in aerosol containers as mold 
releases. Only naturally, they began to try to interest 
new concerns in entering the mold release field, but 
using their materials as a base. The market potential 
actually was over-estimated. 

It is difficult to see how any other growth pattern 
could have developed. It also is difficult to distinguish 
between comparable basic silicones from the different 
sources, advertising claims notwithstanding. The ap- 
pearance of the new sources for silicones had one typi- 
cal effect, however; they did not expand the uses for 
the material as much as they merely crowded-in on 
existing markets. Some price reductions have followed, 
but silicones remain among industry’s more costly ma- 
terials. 

Other brands of silicone aerosols now began to ap- 
pear. “Real-Ease” was offered by Borco Chemicals, of 
Chicago, and “Sprits” was introduced by Sprits, of New 
York. A sixth, “Slide,” was offered by Perc E. Harms 
Co.; and a seventh, by Ellen Products, carried the name, 
“No-Stik.” An eighth was named simply “Mold Release 
Spray,” and was distributed by Plastic Material Sales 
Co., Fanwood, N. J. Another was called “RAM Sili- 
cone Spray,” by Ram Chemicals, on the West Coast. 
It was packaged so as to be almost identical with an- 
other brand label already on the market both in color 
and design. A tenth was described as “Paralease Sili- 
cone Spray,” and originated in Washington, D. C. Nu- 
merous others exist. 

This almost explosive expansion of the silicone aero- 
sol industry represents the third stage of growth, and 
leads to the fourth or final period representing the vir- 
tual decay of an industry. “Then the wolves take over,” 
as one molder commented. 


Market Saturation 


Today, we find the silicone aerosol industry in its 
mature growth phase where price-cutting and constant 
modifications of formulas and packages are creating 
the utmost confusion in the minds of buyers. It is most 
interesting to observe the reaction of plastic molders 
to this phase of the silicone aerosol business. The mold- 
er now finds himself in the same position in relation 
to the selection of a mold release as his own customers 
so often find themselves in the choice of which brand 
of molded article to buy. 

Every molder has observed these same patterns of 
pioneering, growth, and decay by various refinements 
of industrial piracy against his own molded products. 
The problem faced by the silicone aerosol manufacturer 
today has many similarities to that faced. by the mold- 
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is the wise course of action? Is it to cheapen your 
product, to imitate the imitator, or to keep up the 
price and quality? 

The alternatives in the mold release field are more 
limited. We can decrease our silicone content, tamper 
with our gas proportions, modify our package, and cut 
our advertising budgets. In general, however, we find 
more Objections to such steps than good reasons to 
take them, because in every case the real losers are 
our customers; in this instance, the molder himself. 

Laboratory analysis, of course, reveals everything 
about competing products. Our elaborate comparison 
charts of all the various aerosols help us plot the na- 
ture of their contents, the type of packages, their costs 
and profit margins, etc. The revelations of these graphs 
and other factors form the basis for our own decision 
not to sacrifice quality just to meet cut-rate pricing. 


Limited Market Handicaps 


The silicone mold release problem is complicated by 
the fact that the silicone aerosol has a relatively re- 
stricted market. Not only are there a limited number 
of potential users, but any good molder knows that 
the use of a parting agent is at best a temporary or 
stop-gap measure. Indeed, in many shops where the 
time is taken to work the bugs out of a mold, parting 
agents seldom are used at all. 

Furthermore, sticking in the mold may have many 
causes which cannot be cured by use of a mold re- 
lease. Too long a plunger dwell, for example, will re- 
sult in packing a mold to the point where a press 
can be frozen shut. Undercuts, microscopic roughness, 
and lack of draft also will cause sticking. Corrective 
steps, like proper cycling or polishing, often are taken 
and, in turn, eliminate the need for a mold release. 
Many a refractory sticking condition has been re- 
lieved merely by throwing a handful of zinc stearate 
or Acrowax into the material itself prior to molding. 
The correct procedure obviously is to make and vent 
the mold so that no mold release is necessary. 

Any mold release, even the cheapest, is extremely ex- 
pensive for two reasons. First, the molded piece that 
comes from the machine just after the parting agent 
is applied usually is marked and often must be 
scrapped.* Second, the application of ANY mold re- 
lease requires use of actual cycle time. That is, its 
application results in lengthening the molding cycle 
and sharply increasing the molding cost. The blunt truth 
is that there are relatively few cases where the use 
of a mold release can be justified economically or where 
it is absolutely necessary, and even fewer instances where 
the time needed to apply the mold release does not 
sharply increase the molding cost. 

It is a most useful emergency measure, however, but 
not one with a market capable of indefinite expansion, 
or possibly even of supporting the number of concerns 
already in it. We can watch with interest, therefore, 
the final phase of the Silicone Aerosol Story. This, of 


ests prove that some brands contain too much silicone, producing 
excessive past marking and post-application scrap. The type of valve, 
dearee of atomization, distance from spray head, viscosity of silicone 
©3, temperature of can at time of use, propellent proportions and 

t factors often are more important than the silicone content. While 
it does vary, silicone cost is about 10-25% of the package cost, depend- 
ina on brand, price, etc. 
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course, is the familiar pattern of price cutting, mar- 
keting difficulties, confusion on the part of the user, 
and ultimate decline of a certain percentage of the 
present suppliers who cannot survive the difficult period 
of complete market saturation when both their finances 
and ingenuity receive the severest test of all. 


Corollary Developments 


As any industry enters its mature phase, many re- 
lated developments occur. In the case of silicone aero- 
sols, the appearance of so-called paintable formulas 
illustrates one of them. Here, the almost miraculous 
release properties of the silicones are modified so that 
they can be used as parting agents and, yet, articles 
so released from the mold will accept painting, plat- 
ing, or stamping. This definitely is a marginal or spe- 
cialized field, and not one that will greatly expand the 
silicone market. 

The first paintable package to appear was Formula 
S-1001, developed by my company, using an experi- 
mental Dow-Corning Fluid made in 1953. The first 
commercial shipments of the new formula were made 
on May 18, 1954. The second appearance of such a 
mold release was in a special private label package 
developed for exclusive use by Western Electric Co. 
The story behind this custom package is one of those 
better left untold, were it not for the fact that it illus- 
trates one of the ways in which an industry grows to 
maurity and saturation. 

In this instance, one of the newer producers of sili- 
cone fluids approached an established distributor to 
change to their brand. In the course of his calls, the 
salesman learned of the problems of the end-user with 
conventional silicone. Using this confidential informa- 
tion, he then proceeded to capture one of his pros- 
pect’s largest accounts. 

In addition to aerosols advertised to contain silicone, 
several others have appeared under various trade 
names having no particular declaration of the contents. 
Typical of these is a brand of releases offered by Vin- 
rock, Inc., of Cleveland. In addition, Barrett Chemical 
has issued a polyethylene-base mold release under its 
own label, “Poly-Lease 77 Mold Release.” Other con- 
cerns have offered strippable coatings outside the prov- 
ince of the chemical parting agents with which we are 
concerned here. 

Several companies also have developed silicone-type 
releases reported suitable for polyester and epoxy res- 
ins beause they do not form gas or bubbles or cause 
marks on the surfaces of the parts. In general, the 
reason why silicone aerosols are poorly suited to low- 
pressure molding operations is due to the porous na- 
ture of the low-cost molds where pore-filling media 
are necessary. The absorbent nature and large areas 
of the plaster, wood, plastic, or other such mold sur- 
faces make expensive the use of any kind of silicone. 
The painting and finishing almost always done on low- 
pressure moldings also militate against the selection of 
silicones in aerosol form for this field. 

Another interesting development has been General 
Mills’ recent entry into the limited mold release mar- 
ket with a huge advertising budget and a product 
called “Release-a-gen.” It was discovered that as little 





1119 


as one part in a muition ot silicone on the inside of 
a bowl where silicone was used as the parting agent 
might prevent the mix from rising. One year’s research 
and a sizeable investment disclosed to General Mills 
what most of the industry already knew—that silicone’s 
dispersion qualities bordered on the fantastic.* This is 
reported to have led General Mills to market a release 
agent of its own, believed to be compounded of a vege- 
table oil derivative which is specifically advertised to 
contain NO silicone. 


Zinc Stearate 


What became of the industry’s old stand-by, zinc 
stearate? On April 12, 1954, my company made the 
first commercial shipments of the first successful dry 
powder aerosol, culminating several years of testing. 
This package contains zinc stearate in a special formu- 
lation designed to float some of the powder and to 
disperse the remainder in the propellant. The result is 
that the can will spray any time without prior shak- 
ing to intermix or sink the dust in the gas so it will 
enter the discharge tube that feeds from the bottom 
of the can. : 

The advantage of packing the stearate in this fairly 
expensive format is that it permits the molder to direct 
the dust at the exact area of sticking. By thus pin- 
pointing the discharge, the operator eliminates the large 
cloud of dust normally associated with use of stearate. 
This dust cloud is highly objectionable because zinc 
stearate or other metallic soaps are slightly toxic. They 
also are actually abrasive, and cause excessive wear 
of molds and molding machine parts, such as guide 
pins and tie bar bushings. 


Polyethylene Crazing 


Another factor affecting the silicone aerosol market 
was the sudden growth of polyethylene molding. When 
silicones were first used as mold releases, polyethylene 
was almost unknown to the molder. Then in 1956, when 
use of this material had grown to fantastic proportions, 
it was discovered belatedly that silicone might be the 
cause of crazing or stress-cracking of polyethylene film 
or molded articles. 

After nearly a year’s testing, Injection Molders Sup- 
ply Co. made the first shipment on Feb. 2, 1957 of 
a Neutral Oil Spray to overcome the crazing found 
with the silicones. This neutral oil formulation was 
based on a product already widely used by the manu- 
facturers of sheet and film materials. In aerosol form, 
it is far less of an offender than silicone, but stress- 
cracking and crazing still appear in extreme cases. 

Since aging and use also will bring out defects, there 
is considerable evidence that other factors besides mold 
releases also may occasion crazing. While the silicones 
are chemically inert, they do have the ability to find 
any check or flaw, and may disclose or exaggerate 
stresses not immediately visible. Possibly the propellents 
used in the aerosol might be blamed, but since craz- 
ing can occur where no release agent is used, it is well 
to recognize such other sources as strains, overheating, 
batch or formula variations, or variable process fac- 
tors, such as mold or die temperatures. Modifications 


*The use of various silicones as foam depressants was one of their 
early applications. 


made to the polyethylenes and improved heating cylin 
ders and extruders also have tended to reduce stress 
cracking and crazing. Today, silicone cannot be con- 
sidered the only offender as it was suspected, at firsi. 


Shelf Life and Prices 

Other problems of distribution and service also are 
going to be affected by the fourth or saturation phas: 
of the silicone aerosol market. Warehousing is costly, 
particularly of aerosols having such an active or pene- 
trating ingredient. By maintaining only one large stock 
and equalizing delivery costs, we are able to catch any 
difficulty far more quickly than if several stocks were 
maintained around the country. Use of coded cans that 
tell us when they were filled give a constant check 
on product quality and any possible cause of rejection. 

Because of the active nature of silicone, it must 
be treated differently than insecticides, perfumes, or 
paints whose action on can seals and crimps, and 
valve components is far less tricky. Short shelf-life and 
storage costs, therefore, pose a double problem by 
making long runs almost impossible, and by increasing 
the clean-up costs of the filler. These costs sooner or 
later must be passed on. 

The small total volume of the entire silicone aerosol 
market (an estimated 200,000-300,000 cans per year) 
prevents nearly every concern not already in the filling 
business from setting up its own line. A few large 
molders have had their own packages made to order. 
By using unlabelled, odd-lot, or remainder cans, and 
accepting low standards that could not be presented 
commercially, they have been able to cut the cost to 
about what the average distributor must pay for his 
package. 

Incidentally, of course, they have further reduced 
the silicone aerosol market. Silicone prices, however, 
are all scaled to the size of the order, and experience 
proves that large users are almost always better off 
to place sizeable blanket orders with established sup- 
pliers than to invest so heavily in the minimum order 
a filler requires to set up and process a batch of spe- 
cials. Indeed, we now stock a “no-label” package for 
certain special accounts, and for concerns who insist 
on the lowest price, other factors aside. 


Export Problems 

One of the interesting facets of the aerosol story is 
in the typical pattern of the export and Canadian mar- 
kets. In the case of the European sales, the exporting 
of silicone aerosols is impractical for many reasons. 
Shelf-life, rough handling, adverse storage conditions, 
and high rejects because of weight losses, plus export 
packing and commission costs, make it impossible to 
satisfy European customers. Of course, there is the 
familiar pattern of the search for new products by 
European aerosol fillers at the end of many an inquiry. 
Obviously, the only possible foreign market is a bulk 
one best serviced by the three or four major suppliers 
of the silicone fluids themselves. 

In the Canadian market, at least two concerns who 
engaged local outfits to represent them on silicone 
aerosols soon found that their own Canadian repre- 
sentatives were putting out an identical product under 
their own label. The extremely limited nature of the 
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Canadian market, however, made these projects more 
speculative than rewarding. We suspect that some Ca- 
nadian fillers learned what others have known—that 
the costs of having silicone in their plants resulted in 
difficult clean-ups and contamination of their other 
products that more than off-set what they profit from 
the occasional filling job. 


Bulk Silicone 


This survey of the silicone aerosol field must include 
mention of the number of requests we receive for bulk 
silicone fluid, motivated by the apparently high cost 
of the aerosol package. Silicones sold by the pound 
or gallon are so prohibitive in price that relatively few 
release applications can be found for them in the pure 
form. As previously mentioned, suitable solvents for 
silicones are almost all toxic or hazardous, with the 
exception of the freons and one or two other related, 
highly-volatile products that sometimes also are used 
as extenders in the manufacture of silicone aerosols. 

Simple economics and safety, therefore, dictate the 
use Of these low boiling-point carriers that must be 
packed in pressurized containers as the safest and best 
method of applying silicone fluids and greases. This 
is true in spite of the cost (from 10-28¢) lost in the 
disposable package, since ICC Regulations forbid re- 
use of aerosol containers. 

It also should be mentioned that only the aerosol 
method of dispensing silicone produces the droplet-free 
atomization necessary to achieve a good coating on 
highly polished surfaces. The use of air or refillable 
containers, and other attempts to circumvent the dis- 
posable one-trip aerosol, all have resulted in costly 
failures, so far. 


Selecting An Industrial Aerosol 


There are several factors that the user of a silicone 
aerosol should consider apart from a bargain price. 
The ability of silicone to penetrate the crimps, seals, 
and soldered joints of some commercial containers de- 
mands the most rigorous selection of the proper can 
and release-valve components. Many low-cost valves, 
completely satisfactory for other products, give a good 
deal of difficulty with silicone. Indeed, many aerosol 
valves perfectly suitable for intermittent or household 
use, where neither speed nor spray pattern are import- 
ant, fail completely to satisfy the more critical needs 
of the industrial user. 

In no other area of operating expense, except pos- 
sibly in the heating cylinder itself, has an immediate 
economy like low price, or the selection of an aero- 
sol mold release having an unsuitable valve or other 
disadvantage brought the molder more long-range costs. 
Tests of so-called bargain releases often reveal that 
they dribble or seep away both in and after spraying, 
and in the inconvenience of outright rejects that fail 
to spray properly, waste far more material than is rep- 
resented by the money saved in the first cost. 

Since mold releases must be applied during an in- 
terruption in the molding cycle, any waste motions they 
Occasion become very costly when accumulated over 
months of operation. Specifically, unstable or tippy 
cans that cause fumbling or require the operator to 
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check to see which way they will spray cost the molder 
more every hour than he saves in mold release costs. 
Since the space between molds often is limited, and 
many machine operators are women, both the size and 
weight of the package also are considerations. 

Another factor that is costly for the molder to de- 
termine is whether or not the package he selects has 
the right silicone content. Many releases today con- 
tain far too much silicone, or are made of formula- 
tions having the wrong viscosity for proper dispersion. 
Other brands have so little silicone that the molder 
is literally buying nothing but the Freons, Genetrons, 
methylene chloride, or even toxic, but cheap, carbon 
tetrachloride in various proportions. Spot checks we 
conduct from time to time to evaluate other products 
indicate wide variations in weight and composition, even 
within the limitations of single brand label. This may 
indicate either complete indifference on the part of the 
filler or even the lack of a proven formula in extreme 
cases.* 

Exacting quality control and the selection of a prop- 
erly-balanced formula, therefore, are vital factors in 
the choice of a mold release. Unfortunately, they are 
almost impossible for the molder to evaluate without 
costly and continuing laboratory tests. The complete 
integrity, experience, and long-range intentions of the 
supplier, therefore, should be of the utmost concern 
to any user of a silicone aerosol. 


The Future 


The future of the silicone aerosol industry is difticult 
to predict. The mortality rate certainly is bound to be 
high. The efforts of the enterprising field sales engi- 
neer for silicone fluid to expand his local market with 
a new label may actually be inviting some unwary 
entrepeneur to invest in a disaster because the field 
was already approaching saturation. 

In our own case, we believe that quality and per- 
formance outweigh all other considerations. By cheap- 
ening our package, we would invite our customers to 
expend thousands of dollars worth of molding cycles 
to save a relatively few dollars in mold-release costs. 

Whether or not our continuing study of the mold- 
release problem will disclose a better product than 
silicone, still is too early to say. However, several prod- 
ucts and packages are being studied with this purpose 
in mind. 





*Apparent formula variations can also be the result of leakage, im- 
proper ae and other factors such as difficulty of opening cans for 
evaluation of contents. We rely on continuing tests and average results 
in testing procedures. 
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Bob Moyer was born in Chicago, IIl., in 1917, and 
was educated at the University of Chicago, Lewis In- 
stitute, and Illinois Institute of Technology, receiving a 
B.A. in Business Administration from Chicago U. in 
1939. From 1939-1944, he was supervisor of customer 
service and production control & planning for Chicago 
Molded Products Corp. From 1944-1952, he was mana- 
ger of production planning, purchasing agent, and finally 
production manager for the Plastics Division, Conti- 
(Continued on page 1123) 
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Low-Temperature Grinding 


Reclaims Vinyl Scrap 


How vinyl scrap can be ground and rid 


of contaminants at a cost of 6c per pound. 


THE phenomenal growth of the plastics industry 
has been marked all along the line by intense competi- 
tion. Molders, extruders, thermoformers, and other 
processors are constantly looking for ways to improve 
their products and cut costs to meet this competition. 
The reclaiming of thermoplastic scrap, therefore, be- 
comes most important, since it can spell the difference 
between profit and loss in this highly competitive 
market. 

Before re-use, the scrap must be ground to a fineness 
where contaminants can be removed. These contami- 
nants crop-up in various forms; ferrous metal, thread, 
paper, and even aluminum staples. Although Gering 


Inside view of Entoleter Impact Mill showing pin-lined target 
and installation of 27-inch diameter rotor. 


Products, Inc., and the Quaker Rubber division of 
H. K. Porter Co. produce vinyl garden hose containing 
small-size contaminants which do not affect the quality 
of the end product, the vast majority of products can 
take only 10-30% scrap mixed with virgin material. 
Both rigid and flexible vinyl scrap present grinding 
problems: the former, because it is not very friable; 
and the latter, because it is highly plasticized. The 
Entoleter division of Safety Industries, Inc., manu- 
facturer of centrifugal mixers and impact mills, became 
quite interested in this problem and has done consider- 
able work with Capitol Records, MGM, Lamb Plastics, 
J. W. Neff, and other firms to develop effective systems 


Entoleter hopper feeds directly into box sifter. 
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Flow diagram of vinyl scrap-grinding system. 


of vinyl reclaim. Investigations showed that, whether 
working with flexible or rigid material, cooling to 
30° F. doubled the percentage of vinyl which would 
pass through a 20-mesh screen. Optimum granulation 
was found to be in the 20-48 mesh range for flexible 
material, while about 14-mesh suffices for rigid vinyl 
phonograph record flashings and rejects. Grosser frac- 
tions must be recycled. 


Continuous Reclaiming 


The use of dry ice as a coolant proved so effective 
in the laboratory, that one firm obtained a liquid carbon 
dioxide receiver operating at 300 pounds pressure. This 
is connected to a nine-inch diameter screw conveyor 
which is 10 inches long and operates at nine revolutions 
per minute. Scrap is fed into this conveyor from a one- 
inch chopper or shredder which delivers 2,000 pounds 
per hour, and is chilled before entering the 15-hp. 
Entoleter machine which grinds the material to a minus 
14-mesh. The Entoleter unit used in this application has 
a 72-pin rotor with pin liner. Material is conveyed from 
the Entoleter unit through a double-deck sifter with four 
14-mesh screens. 

Moisture, caused by condensation on the cold mate- 
rial, makes the cleaning of contaminated material diffi- 
cult since lint will adhere to the vinyl particles. For 
this reason, strip heaters are introduced into the system 
at the point where the material leaves the 14-mesh 
screens. Particles then are conveyed to a gyro whip 
sifter with 14, 20, 28, and 35-mesh screens. Leav- 
ing the gyro, the tiny granules are conveyed to a Sutton, 
Steele & Steele gravity table with cyclones. 


Operational Costs 


Computations showed that, to produce 3,000 pounds 
of reclaim, one pound of liquid carbon dioxide was 
expended for every four pounds of vinyl. The price of 
carbon dioxide per pound, figuring a yearly purchase 
of 100,000 pounds, comes to four cents per pound— 
One cent per pound of finished product. Calculating 
other costs, it was estimated that reclaiming flexible 
Vinyl scrap by the above-described procedure costs 
about six cents per pound. A comparison of this price 
with the cost of virgin vinyl material shows the magni- 
tude of this saving. 
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Other Case Histories 


Capitol Records reclaims over 100,000 pounds of 
rigid vinyl per week using the following set-up, which 
is a vertical-type operation through three stories. Scrap 
is introduced into a dump bin on the fourth floor. The 
third floor holds a 3,000 pound-per-hour shredder 
driven by a 30-hp. motor, an American Blower with 
No. 4-F pressure fan, and a No. 5 Simon Cyclone. 
On the second floor, we find a 15-hp. Entoleter unit 
with 36-pin rotor, plus a Richmond Sifter with eight 
frames of 14 mesh. Capacity of the system is reported 
as follows: for pure vinyl, 2,100-2,400 pounds per hour 
with 20-30% recycle; filled record scrap, 3,000 pounds 
per hour with no recycle. Heat build-up was only 
12° F., and standard rotor life was about one year. 

At MGM’s record plant in Bloomfield, N. J., the 
problem was to grind the scrap to approximately 14- 
mesh at a 4,000 pound-per-hour rate. Scrap included 
both reject records and flash. A series 27 Entoleter 
Impact Mill with a spindle speed of 3,500 rpm. was 
installed, plus a special Entoleter pneumatic elevating 
system. Two primary hammer mills are used as chop- 
pers, thus allowing the processing of two different types 
of stock without mixing. Material is conveyed from 
them to the impact mill and then to the sifter, which 
is equipped with 14-mesh sieves. An airlift returns the 
“plus” material to the impact mill for further reduction. 

Three large cyclones and blowers are located on the 
roof, since available headroom over the bins was not 
sufficient for indoor installation. Water coolers are 
setup in the air lift. High capacities were reported, 
with low horsepower requirements of about 50 for the 
entire system. 


Conclusions 


Thermoplastics processors and, more specifically, 
vinyl processors might do well to consider their own 
scrap reclamation program. Should the volume war- 
rant, vinyl scrap can be readied for re-use at a cost of 
about 6¢ per pound. Entoleter engineers are ready to 
discuss the feasibility of installing such a system in 


your plant. —Tas END 
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nental Can Co. He joined Monsanto in 1952 as tech- 
nical service engineer in the firm’s Plastics Division, 
followed by service as manager of Thermoplastics Tech- 
nical Service and his current title as assistant director 
of technical service. His plastics experience includes pro- 
duction and sales engineering, as well as applications 
engineering on phenolics, ureas, melamines, cellulosics, 
acrylics, styrenes, polyethylenes, polyamides, and poly- 
esters via injection or compression molding, extrusion, 
continuous laminating, and bag- or low-pressure mold- 
ing. In his work for Monsanto, he supervises product 
technical activities for paper and textile resins, adhe- 
sives, industrial resins, surface coatings, and poly- 
styrene. His professional activities include member- 
ships and chairmanships of working committees in 
LE.S., S.P.E., and S.P.I. 


—Tus END 
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Polyethylene and Post Thermoforming 


RELATIVELY littie low- and high-density poly- 
ethylene, including polypropylene, has been employed 
as yet in post thermoforming. It is evident that there is 
considerable reluctance in employing these types of ma- 
terials. This does not necessarily mean that there is no 
interest in the materials. Quite to the contrary, there is 
a keen interest throughout this branch of industry for 
low-density and, even more, for high-density or semi- 
rigid material. Ironically, however, the negative attitude 
prevails against the conviction that these types of ma- 
terials will be applied for a host of applications. For 
the last three years, the processing of polyethylenes in 
post thermoforming remained largely in the theoretical 
stage. There are indications, though, that this trend is 
due to be kicked out of its theoretical orbit sooner or 
later. 

It would be interesting to conduct an analysis to 
determine the extent by which certain incongruities 
characterize these conditions. It is difficult to deline- 
ate the exact areas involved in this picture. However, 
an initial try in this direction may stimulate interest 
and bring forth the opinions of leading men of this 
industry. ; 

It is an established fact that the employment of poly- 
ethylenes in extrusion and injection techniques has been 
developed to a comparatively higher and faster degree 
than it has in post thermoforming. It can be said that 
polyethylene products have hit the market with tremend- 
ous impact. It will be noteworthy to mention that, 
aside from typical applications, many items formerly 
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made of styrene have given way to polyethylene, ir- 
respective of the higher cost, because a superior end- 
product is obtained from the latter. Many material 
processors have carefully studied this picture, and many 
polyethylene-producing plants are mushrooming all over 
the country. Considerable effort has been made to im- 
prove material properties with respect to post thermo- 
formability. Indeed, there have been some improve- 
ments that cannot easily be overlooked. Certain mate- 
rials, due to their specific nature, however, are con- 
fined to specific functional limits, and it is difficult to 
develop a material that possesses all the good properties 
of all other previously-used materials. 

The post thermoforming machinery builder, too, has 
tried to condition the machines and their operations to 
facilitate handling of polyethylene. This, however, has 
been on a tentative basis, understandably. Customers 
really did not press for such types of machinery be- 
cause they were only informed of disadvantages, if 
anything at all. It is much easier to demonstrate a 
machine handling polystyrene, rigid vinyl, acetate and 
the like, if no deep draws are involved, and the re- 
sulting formed sheet area is fairly small. The sagging 
factors found when large areas are to be heated and 
formed, present a poor demonstration picture. Conse- 
quently, customers instinctively hesitate to embark on 
such a vague course. 

It is clear now that a campaign on the part of the 
material fabricator must be launched. To date, very 
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Technical Advances .. . 


. . in the manufacture of plastic films have caused 
increased activity and interest in the packaging field. 
Moisture and gas barrier laminates produced on 
new high speed equipment are competing successfully 
with such entrenched materials as treated kraft paper 
and cellophane. 

The recently developed laminates have opened new 
fields in the packaging of all types of produce, soaps, 
and cosmetics. These films, formed by sandwiching 
together two or more layers of different film materials, 
give a finished product with the best characteristics of 
each material. 

Two methods are used to produce continuous sand- 
wiched films—coating and low-pressure laminating. For 
the purpose of classification, a material is considered 
laminated when an adhesive is used to combine the two 
or more webs of film, and is considered a true coating 
when one of the materials (a plastic) is deposited from 
a hot melt or from a solution onto a substrate. 


Modern extruder-laminater equipment. 
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The following are some materials that are used 
laminates, and the properties they offer: 

Mylar high humidity protection 
high gloss 
rigidity and impact resistance 
moisture barrier 
heat sealability 
acid resistance 
gas impermeability 
grease and oil resistance 
absolute water impermeability 
excellent printability 


Polyethylene 


Cellophane 
Vinyl 
Metal foil 
Paper 


It can readily be seen that some combinations could 
only be obtained by laminating, i.e., Mylar and paper, 
or metal foil and cellophane; while others, those con- 
sisting in part of polyethylene or vinyl, are manufac- 
tured by the coating method. Since polyethylene forms a 
good moisture barrier and has excellent heat-sealing 
characteristics, it has caused a rising demand for its 
use as a coating material. 


Photo courtesy of k. 1. uu Pont de Nemours & Co, 
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Photo courtesy of Eastman Chemical Products, Inc. 


Heart of a hot-melt coating machine. 


Specialized machinery is used for coating substrates 
with polyethylene. The most frequently used type is the 
extrusion coater, wherein an extruder with a sheeting die 
deposits material onto a traveling web of another ma- 
terial. The coating material travels face up onto a highly 
polished cooling roll where the substrate with the coat- 
ing is pressed between a backup roll and the cooling roll 
to fix the thickness of the coating. 

In conjunction with the modern extruder-laminater, 
servo feed-back controls on the machine cut rejects and 
save material. One unit, the AccuRay control, utilizes 
nuclear material (a beta-ray emitter) to deliver an ex- 
truded material of uniform thickness. A control of this 
type prevents the formation of thin spots, humps, and 
build ups of excess material. Tests performed in opera- 
tion without a control show that between 15 and 20% 
more material was required to produce acceptable film. 
With the control in operation, the amount of excess ma- 
terial was limited to a maximum of 10%. 

Laminated packaging films are being produced in an 
extensive and comprehensive operation at the Standard 
Packaging Corporation plant in Clifton, N. J. This 
company maintains complete research facilities and, in 
the field of packaging materials, has developed many of 
the new laminates. 

s 


Developments in Plasticizers . . . 


.. . have kept pace with the general progress of the 

_ plastics industry. Reports from many of the chemical 
producers indicate that the polymeric type plasticizers 
are gaining wide acceptance throughout the field. 

By definition, plasticizers are organic compounds, usu- 
ally of a higher molecular weight than are volatile 
solvents, that function to flexibilize resinous plastic com- 
positions. Besides solubilizing the resin, most plasticizers 
also impart lubricity that is needed in such processes as 
extrusion and injection molding. 

The demand for flexible vinyl plastic in everything 
from upholstery materials to floor coverings and from 
the latest vinyl laminates to bottles, wire covering, and 
toys, has increased the need for plasticizers that offer 
the most outstanding properties for upgrading finished 
products. 
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One significant trend in the piastics industry has been 
the acceptance and rising popularity of DOP (diocty]| 
phthalate). The reason for its acceptance is that this 
plasticizer offers the best combination of several desir- 
able qualities, although not outstanding in any one 
property. 

When a manufacturer does his own vinyl compound- 
ing (formulating at the processing level), he should 
know that the universal requirement for his plasticized 
material is that it be flexible over a wide temperature 
range. Also, if the finished product is a toy or house- 
hold article that comes into intimate contact with a pur- 
chaser, it should be non-toxic. Another requirement for 
a plasticized household article is that it not mar lac- 
quered or varnished furniture when it comes in contact 
with them. 

A good plasticizer should satisfy the following re- 
quirements: 

. Good plasticizing efficiency 
. Low volatility 
. Non-toxicity 
Low flammability 
. Good dielectric strength 
. Colorless or light color 
. No taste 
No ordor 
. None or only limited migration 
10. Must be compatable with other resin additives. 

However, not all of these requirements need be satis- 
fied by a plasticizer that is to be used with a resin for 
extruding wire covering. Here, it can be seen that 
excellent dielectric properties would be of prime im- 
portance, and little or no importance is placed on 
toxicity. 

The polymeric plasticizers exhibit other desirable 
properties such as slow evaporation and low migration 
at the elevated temperatures used in modern processing. 
The converse is also true. Low-temperature character- 
istics are sacrificed to obtain desirable properties 
such as low loss to hydrocarbon and/or soapy water. 

With all this in mind, a processor would do well to 
compare the properties of various brands of plasticizers, 
and use those that closely meet his own specifica- 
tions for performance. Usually the highest quality ma- 
terial will afford savings in that less plasticizer is neces- 
sary in the mix or that extenders can be used without 
lowering the quality of the end-product. 


CoPrAIANFSWNe 


Calendered Polyethylene 


... is a natural for many items made by thermoforming. 
The low density material lends itself to producing 
extremely complicated forms with deep undercuts, while 
the high density or rigid polyethylene finds use in in- 
dustrial and household items. One drawback, however, 
is the problem of cooling the mold. Mr. A. J. Falkin, of 
Metalmold Forming Co., points out that sprayed metal 
molds will rapidly dissipate heat. These molds are 
usually of zinc-aluminum, 4%”-%6” thick traced with 
tubing to carry the coolant. 
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Machinery Maintenance 


Often in change-overs on machines of older vintage, 
you discover stripped clamping threads on your platen, 
and are unable to hold your mold in place. Then we 
come to a most trifling, but very expensive, repair 
job. 

Dismantle your machine and carry the platen to 
your own shop (if you have a drill press large enough 
to take a one-inch drill), or call in your outside ma- 
chinist and have him do the job for you. This entails 
drilling, tapping, and inserting what are probably the 
only known “hole savers”—Helicoil inserts. This is a 
procedure that will tie up your machine for at least 
10 hours, and will cost you probably $50.00, depend- 
ing upon the number of holes to be bushed. 

For many years, the aircraft and automobile indus- 
try have used a very simple, inexpensive, stainless steel 
gadget called Helicoil to give tapped threads a greater 
tensile strength. These coils are available in any de- 
sired length and number of threads, and are replace- 
able after wear-out or any other damage. They are 


GEORGE E. VENTZ, Pres. 
Atlas Machine & Tool Corp. 
East Rutherford, New Jersey 


Short-cut in Repair of Your Injection Molding Machine 





ENGINEERING FORUM 


precision-formed coils of stainless steel, diamond-shaped 
wire that line the tapped hole and present a strong, 
accurate, standard internal thread that has an ultimate 
tensile strength of about 200,000 psi. when work- 
hardened during manufacturing processes. When en- 
gaged to the screw or stud, the threads refuse to strip 
when used with proper lengths of engagement. The 
screw or stud always fails first under excessive load. 

Should stripped clamping threads ever stop your pro- 
duction, do not dismantle your machine. Use an elec- 
tric drill, open up your existing %-inch taped holes to 
24-inch, and rethread with a % coil tap. Now, insert 
your coil and you are back in business within a half- 
hour. 

Helicoils, special Helicoil taps, and inserting tools 
are available at your mill-supply house; and the cost 
of this equipment is only a fraction of your old “hole 
savers” repair bill, not to mention costly and incon- 
venient tie-ups. 


—THEe END 





New Engineering Forum 





on Machinery 


Beginning with this issue and published regularly 
every other month in the future, George E. Ventz, 
president of Atlas Machine & Tool Corp., East Ruther- 
ford, N. J., will conduct an Engineering Forum on “Ma- 
chinery Maintenance”. 

Mr. Ventz was born in Germany in 1898, and re- 
ceived a B.S. in Mechanical Engineering in 1924 from 
Poly Techicum Coethen (Germany). Coming to the 
United States, he was employed as plant superintend- 
ent for Monumental Machine Co., Baltimore, Md., 
from 1935-1938. Following this, he was assistant plant 





December, 1958 









Maintenance” 


superintendent for Belmar Corp., Baltimore, Md., from 
1938-1950. From 1951-1953, he served as chief engi- 
neer and plant manager for Voss Machine Works, New 
York, N. Y., and held the same title during 1953-1956 
with Eagle Machine & Tool Co., also of New York. 
In 1956, he founded Atlas Machine & Tool Corp. 
and serves as its president. He is a member of SPE 
and SPI, and is also active in other business organi- 
zations. Mr. & Mrs. Ventz have four children, and 
make their home in Flushing, N. Y. 


—THE END 
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Stabilizer and hull transition cone voids on the nuclear submarine 
Skipjack are filled with Nopco's Lockfoam, a foamed-in-place 
polyurethane. 


Urethane Foam 


Buoys Atomic Sub 


Lockfoam, a polyurethane material produced by 
Nopco Chemical Co., has been used in the atomic 
submarines Skipjack, Triton, and Scorpion to fill non- 
functioning cavities and structural voids. It replaces 
the resinous pitch and white pine, as well as the non- 
slick hard film petrolatum used since the turn of the 
century for this function. 

Lockfoam cuts more than 81% tons from the weight 
of each sub, as well as providing added strength. 
Unlike pitch and pine, it is unaffected by salt water 
and freezing. In addition, its elastic memory prevents 
deterioration by compression set. Ship design is simpli- 
fied, since foaming can be accomplished in situ and 
no special design accommodations are required to per- 
mit void filling. Entire rudders and stabilizers can be 
filled in a continuous operation. 

The application of lockfoam to this purpose was 
developed at the Electric Boat division of General 
Dynamics Corp., Groton, Conn., in conjunction with 
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CORE TOOL 










Lockfoam core on the right shows no cracking—proof of solid fill. 





Nopco engineers. Prior to that time, urethane foam 
had never been used to fill cavities exceeding 100 cubic 
feet, however, the 20-pound per cubic foot foam was 
found effective for structural members subject to high 
pressures. When used only to fill a void or provide 
buoyancy, a two-pound per cubic foot material is 
adequate. The actual technique used for filling large- 
volume voids involved several pours at 30-minute inter- 
vals, though a delay up to two hours produced no 
voids. By heating the surface skin to 75° F., there was 
excellent adhesion to the sides and no shrinkage. 

Each of the submarines contain between 19,000 
and 20,000 pounds of Lockfoam. Though polyurethane 
foam is considerably more expensive than the ma- 
terials formerly used, this price differential is more 
than offset by the savings of labor and time. There is 
no replacement cost, since the foam does not de- 
teriorate. 


—THBE END 
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Extrusion Theory-I 
(Cont'd. from page 1115) 


component of motion whatsoever. 


It will be found that the axial component of an 
appreciable percentage of the particles in the vicinity 
of the middle depth of the channel is greater than the 
apparent axial component of the rotating screw flight 
itself. This results in the particles overtaking the retreat- 
ing flight on the side of the channel closer to the die, 
and then rising against or near to the bore and remain- 
ing relatively stationary; that is, now proceeding for- 
ward at the lower velocity such as shown on the upper 
portion of the curve. This lower velocity is less than 
the apparent axial velocity of the screw flight which, 
in turn, overtakes the particle and turns it down deeper 
into the channel where its velocity becomes higher and 


the cycle is repeated. 

We find, therefore, that the material about mid-way 
in the depth of the channel is the material advancing 
most rapidly toward the die. We also find that the 
particular particles occupying this position are being 
changed constantly. To have a flow curve of this 
nature, it would seem that the liquid must move by 
pressure drop. This, indeed is the case. In the example 
of the projected curve above, the flight will appear to 
be moving toward the die, and it is this pushing of the 
flight against the material held against rotation by the 
stationary bore that generates a pressure on the ma- 
terial and causes it to move by pressure drop. 

Further analysis is required to relate this cross- 
channel pressure drop to the generation of a pressure 
gradient in the machine, with the average pressure 


rising from feed to discharge. —aitieaie Gite 








Polyethylene and Post Thermoforming 
(Cont'd. from page 1124) 


little polyethylene post thermoforming data and infor- 
mation have been available and almost nothing has 
appeared in publications. Very few plants actually have 
engaged in research work on post thermoforming of 
polyethylene and/or polypropylene. It is only natural 
that plants undertaking such research work do not feel 
free to divulge certain data. What alternative is left 
to widen the scope of post thermoforming materials of 
the polyethylene group? No conspicuous attention need 
be focused on the remaining fact that the material fab- 
ricator must take the initiative in research and re-edu- 
cation of the industry as to the use of this type of 
material. 

Now, then, what will general policies consist of in 
order to achieve this goal? First of all, the fabricator 
will have to employ machines provided with features 
capable of handling polyethylenes adequately. Unavoid- 
ably, such machines will have to be of the double- 
action type; i.e., permitting inverted-drape post thermo- 








forming. Preferably, these machines should be equipped 
with individually monitored sandwich-type heater pan- 
els with the infra-red spectrum being variable. The size 
of the heater panel will depend upon the size of the 
forming area. 


In addition, the material supplier will have to con- 
duct evaluation tests, furnish the sales engineer with 
sufficient samples, publish general information, issue in- 
struction booklets, and work out data and variables, to 
name only a few things, 

A great task rests on the shoulders of the materials 
suppliers. They, undeniably, will have to work in close 
contact with the machinery builders’ test departments, 
as well as with potential post thermoformers, to assure 
direct and efficient results. At this stage, the technical 
service engineer enters the scene with an important 
mission—that of liaison. This man must be selected 
carefully, and must be versatile, talented, and profic- 
ient in field activities. 

The material is there; it only needs to be formed. 


—THE END 
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The most vulnerable area of glassed-steel reactors 
has been the top head manhole through which reactant 
materials are charged. Glassed to the outer edge of 
ihe flange, the opening is susceptible to damage by 
abrasives and other solid materials. This is particularly 
(rue when proper care is not exercised in charging. 


PVC chute prevents breakage 


at glass-lined reactor opening. 


Answer to this problem could well be the PVC dump 
chute developed by Pfaudler Co., a division of Pfaudler 
Permutit, Inc. The chute is designed to fit inside the 
12- by 16-inch manhole, thus protecting both the 
flange and neck of the opening. Easy to insert and re- 
move, it helps insure a long service life for the reactors. 
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“Plastics for Profits’—theme of Eighth 
National Plastics Exposition and Con- 
ference—was certainly no misnomer so 
far as the machinery and equipment 
manufacturers were concerned. Unlike 
the last exposition, where the principal 
interest was centered on materials, this 
show saw the majority of units being 
sold off the floor and many additional 
orders being taken. Materials suppliers 
did not “come a cropper,” however, and 
the 27,900 attendees viewed these dis- 
plays with much more than passing 
interest. 


Technical Conference 


The Technical Conference was held 
on the mornings of November 18 through 
November 20, at Chicago’s Hotel Morri- 
son. Three concurrent sessions were con- 
ducted on Tuesday and Wednesday, and 
the conference concluded with a single 
session on Thursday. These sessions 
covered the following topics: Sheet Form- 
ing, Management, Plastics in Building, 
Cellular Plastics, International Forum, 
Plastics in the Appliance Industry, and 
Merchandising and Distribution of Plas- 
tic Products. For a complete listing of 
speakers and topics, see our October 
issue, page 936. Reprints of the talks 
were not available. 


Plastics Exposition 


The Exposition was held at the Inter- 
national Amphitheater on November 17- 
21, from 1:00 P.M. to 6:00 P.M., plus 
the evening of November 20. It fea- 
tured 209 individual company displays, 
the largest number ever to exhibit at 
a plastics show. In order to give you 
an idea of its scope, we will attempt 
to present some of the highlights. This 
is by no means complete (time and 
space limitations), so please do not feel 
offended or slighted if your company is 
not mentioned. Every exhibitor most as- 
suredly had something to say, and our 
order of presentation is random. 

Union Carbide Plastics Co. (formerly 
Bakelite Co.) demonstrated a new tech- 
nique for molding rigid PVC at pres- 
sures 50% lower, temperatures 95° higher 
than were practical with previous meth- 
ods. This method, which involves pre- 
heating followed by plunger (transfer) 
molding, gives more complex shapes in 
thinner sections and with improved sur- 
face gloss. The firm also displayed an 
epoxy boat fabricated by a new spray 
method, and an improved, coilable poly- 
ethylene pipe. 

Chemical Development Corp. and Dev- 
con Corp. demonstrated the making of 
injection, compression, and vacuum form- 
ing molds from Devcon C, a filled epoxy 
compound. A complete line of adhesives, 
anti-static agents, lubricants, strippable 
and protective coatings, and dip polishes 
were on display. 

New with Allied Chemical Corp.’s 
plastics and coal chemicals division are 
four alkyd molding compounds, PMs 14, 
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15, 17, and 18. These materials are said 
to have superior retention of electrical 
properties after prolonged exposure to 
high humidity and heat. A continuous 
foaming machine demonstrated a new 


foam system using Plaskon polyester 
resin, the National Aniline division’s 
Nacconate isocyanate, and Genetron. 


The latter compound replaces some of 
the isocyanate formerly used, and is 
available at a much lower cost. It acts 
as the mechanical blowing agent, and 
isocyanate is required solely for cross 
linkage with the polyester. Nylons, ureas, 
phenolics, and melamines also were on 
display. 

F. J. Stokes presented integral preheat- 
ing on an automatic compression press— 
the Model 741. The firm also unveiled 
an automatic 6-ounce injection molding 





Arnold E. Pitcher (left), chairman of the 
Bachner Award Comittee holds the prize-win- 
ning Bissell Shampoo Master; while John 
Bachner, president of Chicago Molded Prod- 
ucts Corp., holds the trophy itself. 


machine, Model 703. It molds industrial 
parts to close tolerances, and is a good 
example of advanced design. The Stokes 
100-ton Model 427 transfer press was 
in operation at the Union Carbide booth 
(see above). 

Eastman Chemical Products demon- 
strated the suitability of 112-mil extruded 
Tenite polyethylene film for use in high- 
speed, automatic overwrap machines. The 
FA machine was supplied by Package 
Machinery Co. 

Wasco Products, Inc. showed what is 
reported to be the longest acrylic sheet 
ever cast—144 inches. These sheets are 
used for exterior curtain walls, and 
should find application in the outdoor 
sign field. Wasco also introduced an 
Acrylite sheet with decorative cast em- 
bedments of flowers, foliage, and fabrics. 

Cincinnati Milling Machine Co. pro- 
moted its new division, Cimastra, a re- 
inforced plastic molding firm specializ- 
ing in such large-size moldings as TV 
and hi-fi sets, chairs, and boats. 

U. S. Industrial Chemicals Co. demon- 
strated quality control measures with 
“live” tests on polyethylene films for 
gloss, haze, transparency, and _ strength. 
Resins, laminated materials, molded items, 


and extrusions also 
“shut-down” resin, Petrothene 205-1, 
was exhibited. Able to withstand pro. 
longed exposure to high temperatures, 
it is used to purge polyethylene extry. 
sion and injection molding machines, 

Phillips Chemical Co.  spot-lighted 
Marlex high-density polyethylene, and 
had a very large display of Marlex mold. 
ings. 

Prodex Corp. had the new Henschel 
Mixer on view. Operating on the prin- 
ciple of vortical mixing with extremely 
high shear rates, the unit performs jp- 
tensive dryblending and dispersion of 
colorants, pigments, fillers, stabilizers, 
and plasticizers with plastic granules and 
powders. It also permits controlled me- 
chanical heating faster and more uni- 
formly than by conduction or radiation. 

Lester Phoenix, Inc. introduced its new 
L-225—%, ounce automatic injection 
molding machine with adjustable stroke 
from eight to 16 inches. Also in oper- 
ation at the booth was the L-2C-4 ounce 
unit running a miulti-cavity polystyrene 
mold, and using the hot-runner mani- 
fold. 

The Girdler Process Equipment divi- 
sion of Chemetron Corp. introduced a 
new Thermex high-frequency dielectric 
heating unit for use with such preforms 
as melamine and mica-filled phenolics. 
Called the 3RC, it reduces the time re- 
quired to heat these materials to 240° F. 
from 15 to four seconds. 

Davis-Standard, division of Franklin 
Research Corp., introduced a new line 
of extruders, the Thermatic series. A 
complete 2%-inch extruder was exhib- 
ited, plus a cut-away gear case for vis- 
ual inspection of the drive unit in 
action. Stock screws, heads, and other ac- 
cessory equipment were shown. 

NRC Equipment Corp.’s display fea- 
tured a high-speed, 42-inch diameter by 
five-foot long vacuum coater. Mounted 
on the four-station planetary jig were 
dozens of typical vacuum-metallized parts. 

Whitlock Associates, Inc. had a new 
dust-free conveyor for powdered plastic 
materials on display. This unit is avail- 
able in heights to 14 feet, and plugs 
into any outlet. 

A wide range of molded products and 
cloth of Moplen isotactic polypropylene 
were exhibited by Montecatini. A poly- 
propylene copolymer tire was undergo 
ing fatigue testing, and _ interesting 
comparisons were shown between that ma- 
terial and the polyethylenes. 

Chicago Molded Products Corp. dem- 
onstrated custom moldings by compres 
sion, injection, and transfer molding 
methods. These ran from dresser draW- 
ers to fractional ounced gears. Sample 
sheets and films of copolymer styrene, 
rubber-modified styrene, acetate, buty- 
rate, nylon, ethyl cellulose, polyethylene, 
ard polypropylene were available. 

Dow Chemical Co. exhibited Tyr 
Styron, Ethocel, PVC, polyethylene, and 
Pelaspan in various fabricated forms. 


were tested. A 
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New sign materials, fluors, and extra 
large shapes featured the Cadillac Plas- 
ic & Chemical Co. display. Fixtures 
were fabricated from two extruded, cor- 
gated acrylic sheets—the C-3 and C-1. 
4 special shadow-box display was illu- 
ninated by fluorescence from a Cadillac 
tyrene alloy fluor. 

Sanitized Sales Co. of America intro- 
duced Sanitized, a hygienic additive for 
slastics Which inhibits germ growth, bac- 
vria, fungi, mold, and mildew. 

Owens-Corning Fiberglas Corp. showed 
new designs in Fiberglas-reinforced plas- 
tic furniture, appliances, sporting goods, 
industrial products, and military items. 
Basic properties of Fiberglas also were 
jemonstrated. 

Lexan polycarbonate plus General 
Flectric’s complete line of phenolic mold- 
ing powders were exhibited by the firm’s 
chemical materials department. 

Catalin Corp. of America exhibited 
a complete range of general purpose, 
impact, and heat-resistant grades of poly- 
styrene and  acrylonitrile-styrene for 
molding and extrusion. All grades of poly- 
ethylene were shown, plus nylon appli- 
cations. 

Exact Weight Scale Co. demonstrated 
a weigh-feeder equipped with a new 
wtomatic plunger position control. Model 
f0NW-DMMS Net Weigher was dis- 
played, plus the Shadograph scales. 

Food Machinery & Chemical Corp. 
showed a new plastic material conveyor, 
which had been developed by its Oakes 
Mfg. division. Also shown were Dapon 
illyl resin and epoxides and plasticizers 
produced by the Ohio-Apex division. 

Automatic Molding Machine Co. had 
is first showing of the Standard Auto- 
matic molding machine with the unscrew- 
ing device attached. This attachment is 
completely mechanical and designed to 
take advantage of the high speed open- 
ing and closing of existing equipment. 
All closures, reverse tapered closures, 
inside and outside threads on the same 
part can be molded in conjunction with 
the attachment. The A-10 Automite for 
automatic, short runs was shown for the 
first time, and the Standard A50-B press 
was producing parts at the show. 

Narmco Resins & Coatings Co. demon- 
‘rated ultra-high strength adhesives, lam- 
inating materials, and protective coatings 
for aircraft and missiles. Four specific 
areas Of material usage were demon- 
‘trated: honeycomb adhesives, metal-to- 
metal adhesives, laminating materials, 
and protective coatings. 

Of prime importance at the National 
Rubber Machinery Co.’s booth was the 
%-inch electrically-heated extruder in- 
‘orporating the “induction” method of 
cylinder heating. 

Atlas Powder Co. introduced G-2410 
polyether for rigid urethane foam. 

Archer - Daniels - Midland introduced 
three new plasticizers: one non-fog- 
sing for coated fabrics; a second for 
ton-staining floor tile; and a third cross- 
linking plasticizer for rigid vinyls. 

Argus Chemical Corp. used the show 
0 introduce Mark LL and KK stabilizers 
0f vinyls, 

The Wheelco division of Barber-Col- 
man Co. showed its new current limiter 
and two new magnetic amplifiers. 
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Detroit Mold Engineering showed the 
VanDorn mold base 912-V. 

E. I. du Pont de Nemours & Co.’s 
polychemicals department introduced Tef- 
lon FEP, and the film department dem- 
onstrated a Mylar Type W for use with 
outdoor greenhouses. 

Finish Engineering Co. introduced two 
items—the Model 4400 spray painting 
machine and a mask washer. 

Koppers Co. passed around expanded 
Dylite polystyrene cups, which do not 
conduct heat to the outer surface, and 
demonstrated expanded films. 

Thermoplastic Materials, Inc. has 
brought out pearls, tinsels, and has an- 
nounced its role as a prime manufac- 
turer of cellulose acetate. Incidentally, 
our apologies to the firm for not listing 
them as such in our show directory. 

Reed-Prentice introduced the Jet-Flo 
6 injection molding machine. 


Additional Errata 


In our directory, we 
listed Reichhold Chemicals, Inc., as a 
producer of vinyl resins. This should 
have been polyesters. Reichhold is going 
to enter the vinyl field (see Industrial 
News), but we did not have any ad- 
vance or inside information on the situ- 
ation. Our apologies for seeming to 
“jump-the-gun.” 


Bissell Wins Bachner Award 


The first Bachner Award for excel- 
lence of a plastics application was won 
by Bissell Carpet Sweeper Co., Grand 
Rapids, Mich., for its entry—the Sham- 
poo Master. The award consists of a 
stylized trophy and $1,000, the latter 
being passed on to the two employes 
most responsible for the winning item: 
Robert Yonkers, chief design engineer; 
and Richard Herring, model maker. 

The Shampoo Master for cleaning rugs 
employs eight different plastics for the 
fourteen essential parts. Ethyl cellulose 
was chosen for the housing because of 
its dimensional stability and _ resistance 
to cleaning fluids. The distributing chan- 
nel, tank cover, and roll shaft are trans- 
lucent polystyrene, which is_ easily 
stenciled and adhesively joined. An orna- 
mental trim of Lurex over the handle 
was given a vinyl coating for added pro- 
tection. Long-wearing nylon bearings op- 
erate quietly within the shaft, and the 
polyurethane foam roller combines good 
sudsing with wear resistance. Saran bris- 
tles function well, and are also resistant 
to the cleaning solutions. Epoxy coat- 
ings were the eighth material involved. 

Three honorable mention citations 
were awarded to Manning Mfg. Corp., 
Chicago, Ill, for its Zipees ball bear- 
ing nylon roller skates (see our No- 
vember issue, page 1052); Brearley Co., 
Rockford, Ill., for its Counselor Classic 
Bathroom Scale with stvrene-butadiene- 
acrylonitrile housing; and Crown Machine 
& Tool Co., Fort Worth, Tex., for its 
Thermokups, light-weight cups produced 
from pre-expanded polystyrene. Inciden- 
tally, these cups were in use as coffee 
containers at the refreshment booths, and 
were shown by Koppers who supplied 
the material. 

Future Bachner Awards will be pres- 


inadvertently 


ented concurrently with future SPI Ex- 
positions, or on such other dates as the 
award committee deems suitable. They 
should serve to stimulate and encourage 
imaginative employment of plastic ma- 
terials both from the design and from 
the production end. 


Gering Wins Labeling Award 


Winners of the Fourth Annual Infor- 
mative Labeling Contest also were an- 
nounced at the Plastics Conference and 
Exposition. The Grand Award, as well 
as the award in the hardware class, went 
to four labels for a garden hose pro- 
duced by Gering Products, Inc., Kenil- 
worth, N. J. 

Tie tags for Scottfoam interlining by 
Scott Paper Co.’s foam division, Chester, 
Pa., won in the apparel category; and 
another Gering product, Miracle Tape, 
won the building materials award for its 
labeling. Winner in the floor and wall 
covering section was Sculpture Contact 
Paper by the Cinmark Plastics division 
of Cohn-Hall-Marx Co., New York City. 

The label of the Farlite table top by 
the plastics division of Farley and 
Loetscher Mfg. Co., Dubuque, Ia., was 
selected in the home furnishings divi- 
sion. Housewares award went to Amer- 
ican Cyanamid for its label on Cymac 
and Cymac Super. Counter cards for 
Risdon Self-Cover Buttons by Risdon 
Mfg. Co., Naugatuck, Conn., won the 
notions class award; and a toy bucket 
and TV seat by Federal Tool Corp., Chi- 
cago, Ill., won in the toy category. The 
last award, miscellaneous, went to Kem 
Plastic Playing Cards by Kem, Inc., for 
a folder and instruction cards. 

This contest was sponsored by the 
Society of the Plastics Industry, Inc., 
to encourage makers and suppliers of 
consumer plastics to label them accu- 
rately and completely. Winning selec- 
tions were chosen from 105 entries sub- 
mitted by 49 different companies. Judges 
were nationally known editors, writers, 
and consumer product merchandising ex- 
perts. 


Plastics Historical Exhibit 


One of the more interesting features of 
the exposition was the historical exhibit, 
which traced the development of plastics 
from earliest times to the present. On dis- 
play, was the cellulose nitrate billiard 
ball submitted to the U. S. Patent Office 
by John Wesley Hyatt in 1868. 

Firsts in practically every phase of plas- 
tic materials development were shown, as 
well as the first, hand-operated injection 
press. Early advertisements, catalogs, pat- 
ent applications, and photographs further 
traced the history of plastics. Most cer- 
tainly it is hoped that this exhibit will be- 
come part of a permanent collection. 


Soviet Experts Attend 


A Soviet plastics group visited both the 
exposition and the conference as part of 
the reciprocal agreement whereby the 
Americans visited Russia last June. They 
spent the full five days in Chicago, and 
are now in the process of visiting 12 
plastics factories, several research estab- 
lishments, and three universities. 
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SPE Kentuckiana Section 


Twenty members and guests of SPE’s 
Kentuckiana Section gathered October 15 
at the Mason Dixon Room, Louisville, 
Ky., to attend the regular monthly meet- 
ing. Following dinner, a short business 
meeting was held during which Ed 
Roberts, the section’s representative to the 
Louisville Engineering and Scientific So- 
cieties’ Council, reported on the educa- 
tional guidance work being conducted by 
that organization. Lyman _ Hitchcock, 
nominating committee chairman  an- 
nounced the following nominations: Na- 
tional Councilman, Jack Berutich and 
Bill Watkins; Board of Directors, Randy 
Carhart, Harold Cook, Bill Belanger, Ray 
Eshenaur, Bob Jereau, and George Jenks. 

Speakers for the evening, introduced by 
Milo Buzzee, were D. L. Duncan and 
R. B. Wolfe, both of Spencer Chemical 
Co. With the aid of slides and samples 
for demonstration, they compared the 
different types of nylon and reviewed de- 
sign considerations, processing character- 
istics, and applications for nylon 6. 





Plastics Technology Courses 


Newark College of Engineering, New- 
ark, N.J., will offer four courses in plastics 
technology commencing January 5, 1959. 
Arranged in cooperation with the Society 
of Plastics Engineers’ Newark section, the 
program will include: Compression and 
Transfer Molding; Plastic Mold Design; 
Thermoplastic Process Techniques; and 
Testing and Control of Plastics Properties. 

Courses are to be held one evening per 
week, and may be taken individually or 
as part of a full three year certificate 
program. Full information can be obtained 
by writing the college’s Special Courses 
Division. 





SPE New York REPPAG 


Radomes—airborne, semimonocoque, 
and ground types were discussed at the 
November 19 meeting of New York 
Section’s Reinforced Plastics Professional 
Activities Group, which met at Fairchild 
Engine Division, Deer Park, L. I. John 
Meirs, Grumman Aircraft Engineering 
Corp. moderated the program. Nearly 75 
members attended. 

Following dinner, J. Fitzgerald, Bruns- 
wick Balke Collender Co., spoke on “Air- 
borne Radomes.” He traced their develop- 


ment from the rather crude original models 
to the highly sophisticated filament wound 
types that his company currently is making 
for aircraft and missile use. 

The concept of “Semimonocoque Ra- 
domes” was explained by Richard Mark, 
Balsa Equador Lumber Corp., whose com- 
pany is engaged in the development of 
this type structure. It partakes of both 
space-frame and _ stressed-skin principles, 
but does not fall completely into either 
category. The panels are to be made of 
glass mat reinforced polyester with a 
balsa wood core. 

“Ground Radomes” were covered by 
S. C. Nilo, Lincoln Laboratory, who re- 
viewed the several structures currently in 
use, with respect to both their panel ge- 
ometry and materials of construction. 
Ground radomes range in size from 18- 
155 feet in equatorial diameter. Since the 
larger units are made of composite, joint- 
ed, panels considerable energy losses are 
experienced through scattering, reflection. 
and refraction. Among the panel geo- 
metries described were: segmented orange 
peel; segmented orange peel, staggered 
from tier to tier; and triangular forms de- 
rived from icosahedron, icosidodecahed- 
ron, and _ trapezoidal hexacontahed- 
ron shapes. 





SPE E. New England Section 


Seventy members and guests of SPE’s 
Eastern New England Section gathered 
October 30 at the Sea and Surf Restau- 
rant, Framingham, Mass. to hear a panel 
discussion, moderated by Professor R. W. 
Ehlers, Lowell Technological Institute. 
The group represented a cross-section of 
specialties and included: George P. 
Kovach, Foster Grant Co., Inc., who 
answered questions on nylon and styrene: 
Richard E. Leary, E. I. du Pont de 
Nemours and Co., discussing acrylics and 
other thermoplastics; Robert D. Sackett, 
Monsanto Chemical Co., extrusion; Theo- 
dore A. Underwood, Standard Tool Co.. 
tooling; and Hans H. Wanders, Wanders 
Research, thermosetting materials. 

H. C. Cookingham, section publicity 
committee chairman, announces that 
George Kovach has been elected presi- 
dent at a recent board of directors meet- 
ing. He replaces William Nissen, who has 
left the New England area. Other pro- 
posals passed at the meeting included: 
an invitation for four senior students in 
Lowell Technological Institute’s plastics 
course to attend each meeting: and that 
future meetings of the section will be held 
on the fourth Tuesday of the month at 
the Sea and Surf Restaurant. 





SPE Kentuckiana Section 


SPE’s Kentuckiana section met Novem. 
ber 13 at the Mason Dixon Room, Loyis. 
ville, Ky. Prior to the technical discussion, 
the group was addressed by Chris Kg. 
calieff, representing National SPE, who 
discussed some of the benefits obtaines 
from membership in that organization. 

Guest speaker for the evening was R 
A. McCarthy, Monsanto Chemical Co. 
who spoke on “Toxicity of Plastics fo, 
Packaging Applications.” He described the 
function of the Food and Drug Adminis. 
tration, and the procedures necessary to 
obtain clearance for use of plastic ma. 
terials in food packaging. 

Section reporter, R. O. Carhart ap. 
nounces that the next meeting will be 
held January 21, 1959. Tentative topic fo; 
the evening is “Epoxies.” 



























SPlI's 14th RP Conference 


SPI’s Reinforced Plastics Division has 
scheduled in 14th conference February 
3-5, 1959, at the Edgewater Beach Hotel, 
Chicago, Ill. Open to both members 
and non-members, the three-day session 
will cover the following subjects: preform 
and mat die molding; high temperature 
applications; joining of reinforced plas- 
tics; mechanical behaviour of reinforced 
plastics; tooling; aircraft and missiles, 
premix; commercial and military trans- 
portation; reinforced plastics research; 
raw materials; commercial and _ naval 
boats; and reinforced plastics panels in 
building. 

Two, three-hour contact periods have 
been arranged for the first and second 
days to permit technical and sales repre- 
sentatives to consult. Printed programs 
and reservation forms will be available 
after December 26. Further information 
may be obtained through correspondence 
with Society of the Plastics Industry, Inc. 
250 Park Ave., New York, N. Y. 





































ASA Appointments 


American Standards Association, New 
York, N. Y. has announced the appoint: 
ment of four new members to its Me 
terials and Testing Standards Board. These 
include: J. L. Menson, Combustion Eng 
neering, Inc.; F. W. Reinhart, National 
Bureau of Standards; S. A. Rosecrans, 
Westinghouse Electric Corp.; and I. \ 
Williams, Bell Telephone Laboratories. 

The new members had previously been 
appointed to ASTM’s Administrative Com- 
mittee on Standards, and in that capacity 
represent ASTM on the ASA board. ASA, 
the national clearinghouse for voluntary 
engineering, industrial, safety, and com 
sumer standards, is a federation of 119 
technical societies and trade association’ 
with more than 2,000 company members. 
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HEALTHY PLASTICS 


<> 


APPLICATION 


UNUSUAL CHARACTERISTICS OF STYRON 
END ELECTRICAL WANDERING 


The most nearly perfect insulation ma- 
terial for electrical application known 
today is polystyrene. Electrical proper- 
ties such as its high dielectric strength 
and its constant low dissipation factor 
make it ideal for the widely diverse 
applications discussed below. 


Styron®, Dow polystyrene, plays an 
important role in the dosimeter, a 
device for measuring the amount of 
ionizing radiation. The dosimeter in 
the photograph is a simple electrostatic 
ionization chamber shaped like a foun- 
tain pen and worn in the pocket. The 
condenser is “loaded” with an electri- 
cal charge of known strength each 
morning before the unit is issued. 


The presence of ionizing radiation, 
mainly gamma rays, causes the con- 
denser to discharge. At the end of the 





day, the remaining charge is measured 
with an electrometer. The difference 
between the initial charge and the 
reading at the end of the day indicates 
the amount of radiation received by 
the person wearing the dosimeter. 
Styron plastic insulators isolate the 
condenser, effectively preventing loss 
of the initial charge. 

Electrical properties are one of many 
areas of investigation in which ex- 
haustive Plastiatrics studies are being 
carried out by Dow. These studies sur- 
vey every phase of plastics formulation, 
design, molding and finishing. Addi- 
tional information on electrical 
properties as well as results of other 
Plastiatrics studies are available on 
request. Write to THE DOW CHEMICAL 
coMPANY, Midland, Michigan, Plastics 
Sales Department 1525G. 


POLYSTYRENE ELECTRICAL PROPERTIES 


Property Method 


Dissipation Factor 
Dielectric Constant 

Resistivity 

Dielectric Strength 
Arc Resistance 
DISSIPATION FACTOR 
0025 
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ASTM D 150-54T 
ASTM D 150-54T 
ASTM D 257-46 
ASTM D 149-44 


ASTM D 495-48T 
DISSIPATION FACTOR (LOSS) AT VARIOUS FREQUENCIES 


10° 10° 10’ 
| FREQUENCY IN CYCLES PER SECOND | 








.0002 to 10°° eps. 

2.54 to 10°° eps. 

10°° to 10°° ohm.cm. 

5°° - 600 volts per mil at 
Ve" thickness 

80 - 100 seconds 








DOW EXPANDED POLYSTYRENE. Styrofoam® 
ety lightweight, highly efficient insu- 
ation for this microwave antenna mounted 
in a high tower. The lens, which is used 
to relay TV and telephone signals across 
the country, consists of metal strips com- 
—* encased by the Styrofoam. ( There- 
ore, not visible in this photograph.) The 
essential property of the polystyrene foam 
in this application is its low dielectric loss 
factor. It holds the strips apart electrically, 
almost as if only air were between them. 





AMERICA’S FIRST FAMILY OF 
POLYSTYRENES 


GENERAL PURPOSE 

STYRON ®666 

STYRON 689 (Easy Flow) 

MEDIUM IMPACT 

STYRON 330 (Easy Flow—Translucent) 
STYRON 777 

HIGH IMPACT 


STYRON 475 

STYRON 440 (Heat Resistant) 
STYRON 440M (Easy Flow) 
STYRON 480 (Extra-High Impact) 


HEAT RESISTANT 


STYRON 683 
STYRON 700 
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Reichhold Forms New Division 


Reichhold Chemicals, Inc., marks its 
entry into the field of plastic molding com- 
pound manufacturers with the formation 
of a new division. The firm has announced 
plans to produce both thermosetting and 
thermoplastic materials, including phen- 
olics, ureas, melamines, polystyrene, PVC, 
and polyethylene. 

The new division will consist of two 
separate sections. The one, devoted to 
thermosetting compounds, will be headed 
by Harry Kline, a Reichhold vice presi- 
dent. The other, concerned solely with 
thermoplastics, will be under the direction 
of Donald Patterson, manager of the 
polyester and epoxy division. 

An all-out, five-year program is under- 
way. Sites are being chosen for the con- 
venient location of production, warehous- 
ing, and shipping facilities. The firm has 
a long history in the general field of plas- 
tics and chemicals, and it is logical that 
Reichhold would expand along these lines. 





Markets Glass Cloth Finish 


NOL-24, a chemical finish for glass 
cloth, is being marketed in sample and 
commercial quantities by New York 
Quinine & Chemical Works, New York, 
N. Y. A reaction product of allyl-tri- 
chlorosilane and resorcinol, this finish 
was selected from 32 different halo-silanes 
which were synthesized and investigated 
at the U.S. Naval Ordnance Laboratory, 
Silver Spring, Md. 

On the assumption that, in a reinforced 
laminate, the finish links the cured resin 
to the glass surface with primary chemi- 
cal bonds; a variety of chemical functional 
groups were incorporated in the several 
compounds under consideration. The best 
of these, designated NOL-24, imparts 
superior dry and wet flexural strengths 
to polyester, phenolic, epoxy, melamine, 
and other glass-reinforced laminates. 





New Union Carbide Building 


Interior of the 52-story Union Carbide 
Building, currently being erected in New 
York City, has been designed by Archi- 
tects Skidmore, Owings & Merrill in five- 
foot modules. All offices and work areas 
will be set up in multiples of five feet, 
and can be enlarged or cut down in a 
minimum of time. Contract for the parti- 
tioning has been awarded to the Cleve- 
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land firm of E. F. Hauserman Co., and 
will involve over 20 miles of partitions. 

Partitions themselves will be steel and 
glass, with stainless steel trim. Panel sur- 
faces will include wood veneers, plastic 
laminates, and paint, depending upon 
the decor. The UCC building will contain 
approximately 1,100,000 square feet of 
rentable space, and will consist of a single- 
block tower facing Park Avenue, and a 
12-story section fronting Madison Ave. 
The firm will occupy the latter section 
and most of the tower floors; however, 
tower floors 14 through 26 will be avail- 
able for rental. Completion is scheduled 
for early 1960. 





R-P Boat Hulls Take a Beating 


Three 15-foot motorboats with fibrous 
glass-reinforced polyester hulls played a 
major role in the successful completion 
of a 3,300-mile expedition through the 
inland waterway system of Africa. They 
survived the May-to-October voyage with 
no apparent damage, though buffeted by 
20-30 foot waves, breakers, and shoals. 
These elements were sufficient, at times, 
to tear away steering apparatus and smash 
the interiors. 

The hulls were reinforced plywood, and 
were covered with glass cloth-polyester 
skins supplied by Poly-Resin Products, 
Ltd., a Union of South Africa affiliate of 
Reichhold Chemicals, Inc. They were simi- 
lar in construction to the 22-foot out- 
board motorboat, “Coronet Explorer,” 
which crossed the Atlantic this past sum- 
mer without a scratch. The three African 
boats spanned an area from the Atlantic 
Ocean to the Indian Ocean, transversing 
and portaging seven rivers, three lakes, 
and eight territories. 





Buell Centrifugal Classifiers 


A new centrifugal classifier system for 
separating dry fines from coarse materials 
has been introduced by Buell Engineering 
Co., Inc., New York City. Made in various 
sizes and capacities, the classifier has no 
moving parts, operates aerodynamically, 
requires virtually no maintenance, and 
utilizes but 0.04-0.5 hp. per ton per hour. 

Very fine particles having diameters 
smaller than 325 mesh (44 microns) can 
be separated from coarse materials, with 
98% extraction being the average. The 
devices have increased mill outputs from 











10-300%. Units are available to handle 
from 100 pounds to 100 tons of feed 
material per hour, and are particularly 
recommended for classification applica. 
tions in the 200-400 mesh range. Mate. 
rials which have been separated to date 
include resin powders, chemicals, fillers, 
fibers, milled products, mineral flowers, 
and ores. 

The firm also announced a gravitational- 
inertial classifier recommended for ap. 
plications in the 50-200 mesh (74-297 
microns) range. Gravitational and aero- 
dynamic forces are combined in this sys- 
tem to classify better than 95% of the 
feed material. The company also manv- 
factures electric precipitators, cyclone 
systems, and dust collectors. 
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Urethane Foam Exhibit 


At a recent press conference, Allied 
Chemical Corp. brought us all up to date 
with what is new in urethane foams. 
Chester M. Brown, Allied vp and presi- 
dent of the National Aniline division, 
spoke on “Urethane Products Today and 
Tomorrow.” National Aniline is a big 
producer of one of the basic ingredients 
in urethane foams, diisocyanates, which 
it markets under the trade name Nacco- 
nates. 

Among the many exhibits of foamed 
products were urethane-cushioned furni- 
ture, insulated clothing, orthopedic pad- 
ding, vinyl-covered urethane prosthetic 
devices, pillows, and a host of other uses. 
One interesting exhibit showed that grass 
and other plants could be grown in a bed 
of urethane foam. Among some of the 
most interesting applications are its use 































in the home building industry, where it Ingenic 
can be poured or sprayed into sandwich @ lenite 

building panels. These panels are both ample. 

fully insulated and sound proof, in addi- standi: 

tion to being fire resistant. 
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Hi-Density Polyethylene Film ail 

Koppers Co.’s Super Dylan 6060F § ment c 

high-density polyethylene now can b& Bing; 

made into a film which should be of con- hai 
siderable interest to the converter, pack- Th 
ager, and ultimate consumer. The film e 

possesses a high degree of clarity and J sheath 
gloss, plus sufficient stiffness to handle Hf cap y 
well in packaging equipment. In_ addition, conta: 
its higher heat resistance and quick set-up that tf 





permit it to be sealed at a faster rate. 

In order to achieve optimum clarity. 
the firm recommends the water-quench 
method for producing the film. Both gloss 
and clarity are of prime importance for 
overwrap purposes, and for applications 
where ease of opening is required. For 4 
better-balanced, stronger film, the chill- 
roll casting method is suggested. The third 
method of producing film, the tubular 
blown method, is cheaper and is indicated 
for packaging frozen food or other foods 
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Containers made of TENITE POLYETHYLENE 





serve as more than just “packages” 







Monoject ‘’200” luer-lock hypodermic needles and polyethylene containers 


are made by Roehr Products Company, Inc., Waterbury, Conn., and Deland, Fla. ene 


Ingenious new packages molded of 
lenite Polyethylene are a good ex- 
ample of how designers can give out- 
standing protection to a packaged 
product and at the same time increase 
ils user-convenience. 

Developed and used by a leading 
nanufacturer of hypodermic needles, 
these packages permit the manufac- 
luer to guarantee sterility of the 
wedles right down to the exact mo- 
ment of use. Each needle is gas-steri- 
ized in its own sealed package before 
kaving the factory. 

The individual packages consist of a 
sheathlike container and a heat-sealed 
cap. Molded lugs on the inside of the 
container hold the needle securely so 
hat the sensitive point never touches 
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the walls—an assurance that it reaches 
the patient factory-sharp. 

Not only an excellent protection for 
the needles during shipment and long 
shelf life, the tough polyethylene con- 
tainers also facilitate quick identifica- 
tion and selection. They are color- 
coded to needle gage, and each unit 
also is imprinted with length and gage 
information. 

At the point of use, it is a simple 
operation to break the seal and remove 
the cap. The molded lugs within the 
package allow users to lock the needle 
hub onto the waiting syringe without 
ever touching it. Another time-saving 
feature is that the container sheath can 
be left on until the last moment, there- 


_ by eliminating the usual need for wip- 





ing the needle with an alcohol-soaked 
sponge or cotton to protect its sterility. 

Once the medication has been ad- 
ministered, the container can be 
slipped back over the needle—the 
molded lugs make possible easy dis- 
engagement of the needle from the 
syringe. Then, needle and package 
can be discarded safely. 

Versatile Tenite Polyethylene plays 
many roles in packaging: waterproof 
and heat-sealable coatings for paper, 
film or foil...unbreakable bottles, 
boxes, jars and closures...tough clear 
or colored film. If you would like to ex- 
plore the packaging usefulness of this 
plastic, write EASTMAN CHEMICAL 
PRODUCTS, INC., subsidiary of Eastman 
Kodak Company, KINGSPORT, TENN. 


TENITE 


POLYETHYLENE 


an Eastman plastic 
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designed to be cooked or boiled in the 
bag. 

Super Dylan film is reported to have 
excellent aging characteristics, and does 
not require special storage conditions to 
prevent it from becoming brittle or other- 
wise deteriorating. When treated, it can 
be printed by conventional means. 





Johns-Manville Chicago Plant 


Johns-Manville Corp. opened its seventh 
new plant this year on November 12. Lo- 
cated in south Chicago, Ill., the multi- 
million dollar unit will be operated by 
the Dutch Brand division. It increases by 
more than 50% that division’s capacity 
for producing pressure-sensitive tapes, ad- 
hesives, and related products. 

Simultaneous with the plant opening. 
the firm unveiled a new “combining” ma- 
chine which laminates parallel strands of 
organic and synthetic materials on flex- 
ible sheets. Materials already successfully 
joined in various combinations include 
glass fibers, paper, acetate, rayon, cello- 
phane, nylon, building paper, lurex, alum- 
inum foil, copper, Mylar, vinyls, and 
polyethylene. 

Among the possible end products which 
have been developed with the use of this 
machine are laminates of asbestos papers 


and glass fibers treated with phenolic var- 
nishes for use as slot wedges in electric 
motors. Reinforced Mylar sheets. have 
been produced for use as insulators and 
supports for mica splits, and metal foil 
reinforced with parallel plastic strands 
have been laminated to asbestos paper to 
form an exceptionally-strong pipe wrap. 
Still another application is a tape made 
of Kraft paper and reinforced with paral- 
lel plastic strands. This makes an ex- 
cellent package opener. 





Materials-Producer Renames 


Loven Chemical of California, Newhall, 
Calif., producer of phenolic molding pow- 
ders and chemical-resistant cements, has 
changed its name to Alcylite Plastics and 
Chemical Corp. Coincident with this an- 
nouncement, it was made known that 
board of directors chairman Raymond B. 
Seymour has been elected president, 
James C. Gaither becomes secretary, 
treasurer, and a director. Other members 
of the board of directors include: Adrian 
W. Adams, Howard C. McDonell, and 
Hartman C. Reno. 








Your fast way of pre-determining the 


weathering qualities of a Plastic is in 
the ATLAS WEATHER-OMETER 


Test for resistance to sunlight, moisture, and 
thermal shock. 
Results are accurate and reliable and can be 





reproduced precisely over and over again. 

The Weather-Ometer furnishes a yard stick 

to measure the improved quality of a plastic 
in development and to main- 


tain a standard of quality in 
production, 

Automatic control of light, 
moisture, 
can be set for repeating cycles 
according to the test program 
selected. A year of destructive 
weathering can be reduced to 
a few weeks of testing in the 
Weather-Ometer. 


For Color 


Atlas 


Write for technical information and recom- 
mendations for your particular problem. 


F 10¢e Ometer 


matic in operation 


and temperature, 


Fastness only use the 


Fully auto 





Reichhold Expands 


A $4-5 million plant capable of produc. 
ing 60- million pounds of phenol annually 
is currently scheduled by Reichhold Chem. 
icals, Inc., for construction in Tacoma, 
Wash. Initial production will be about 
30-million pounds when the plant goes 
on stream in 1960. These production 
figures, combined with the 70-million 
pounds produced at the Tuscaloosa, Ala, 
plant, will put Reichhold in the forefront 
of the world’s largest phenol producers, 

Tacoma was considered an ideal loca- 
tion for two reasons. The plant will pro- 
duce phenol by the sulfonation process, 
and raw-material sources are nearby. 
There is a particularly good market for 
phenolic resin adhesives in the Northwest, 
as well as for the sulfite by-products. The 
former are used in the production of 
hardboard, particle board, and plastic 
overlays; the latter, throughout the paper 
industry. 


Opens PVA Plant 


A polyvinyl acetate emulsions plant, 
equipped to produce 15-million pounds 
annually, has been opened in Kansas City, 
Kan., by Reichhold Chemicals, Inc. These 
emulsions will be distributed to coatings, 
adhesives, and other manufacturers 
throughout the Midwest, Southwest, and 
Rockies. RCI has other PVA plants in 
South San Francisco, Calif.; Elizabeth, 
N. J., and Charlotte, N. C. 





Moves West Coast Offices 


Jules Pilcher, manager of Pantasote Co.'s 
California division, has announced that the 
firm’s west coast headquarters have been 
relocated at 4703 E. 48th Street, Vernon, 
Calif. Occupying a 20,000 square foot 
warehouse, the company will stock a half- 
million pounds of vinyls, including its 
Kohinor 640, 648, and 652 grades. At the 
same location, Pantasote is producing 
Panta-Pak trays for fruit and confectionery 
packaging, under a process license ar- 
ranged with Compagnia Italiana Nest-Pak, 
S.P.A., Bologna, Italy. 





Fiat Lux 


Flake-form glass, recently developed by 
Owens-Corning Fiberglas Corp., New 
York, N. Y., is being combined with 4 
color stable, liquid, thermosetting resin to 
form smooth-surface, light-polarizing pat- 
els which are devoid of the ribs, prisms, 
and corrugations normally found in this 
type medium. 

Incorporation of the flakes gives the 
special conditions necessary for light-pol- 
arization by reflection and refraction, thus 
permitting a high level of illumination 
with reflected glare controlled in a single 
panel. Light-weight, the panels fit man) 
standard fixtures and have a textured ap- 
pearance which blends well with newer 


PLASTICS TECHNOLOGY 





PLASTICS ARE A 
FAMILY AFFAIR 


ONLY 365 SLUSHING DAYS 'TIL CHRISTMAS 


That’s Christmas 1959 of. course. 

But we bring the subject up now because those manufac- 
turers who switched to the ADVANCE Advastab 3-product 
combination stabilization system in time for 1958 produc- 
tion are very glad they did. They gained the performance 
characteristics you would expect from a properly tailored 
and balanced system. 


Too, thanks to ADVANCE, the industry is now saving 
more than 10% on their liquid barium-cadmium stabilizers. 


lf your 1958 runs were not as satisfactory as they might 
have been from standpoint of performance of raw materials, 
production costs and quality of finished product perhaps 
you, too, will want to join those who have profited from 
ADVANCE materials and services. Wouldn’t you like a stabi- 
lizer you could depend on completely for excellent heat and 
light stability as well as maintenance of early color? BC-100 
is that stabilizer. It gives excellent clarity ... is lower in cost 
than any comparable product on the market. By adding the 
zinc stabilizer Z-6 WW you extend and strengthen many of 
the advantages of BC-100 — plus gaining H2S stain resist- 
ance. Then team CH-300 with these two and you improve 
long term stability and gain superb clarity. 


This 3-product combination — BC-100 ... Z-6 WW... and 
. CH-300—belongs in your vision of 1959 whether your process 
be calendering, extrusion or plastisols. In plastisols, specif- 


December, 1958 


ically, the BC-100 system assures excellent air release and 
viscosity control. ... both initially and for long term aging. 


Let’s talk about you and 1959. Samples, data and our 
technical development staff are'at your disposal. For'a com- 
prehensive listing of other ADVANCE products see our insert 
in the Chemical Materials Catalog. Call or write. And if you 
telephone we have always assumed you felt free to do so 
collect. 

The above mentioned stabilizers and many others, includ- 
ing a full line of organo-tins such as T-52N, T-17M and T-72, 
are available from ADVANCE SOLVENTS & CHEMICAL, 
500-6 Jersey Avenue, New ‘Brunswick, New Jersey ... and 
from... 

Advance International Ltd., 

245 Fifth Avenue, New York 16, New York 
Advance Solvents & Chemical 
Corp. of Canada, Ltd., Sn 


Montreal and Toronto DIVISION OF 
CARLISLE 
CHEMICAL 


and from our Manufacturing wounn att 


Affiliate... 
Deutsche Advance Produktion 
GMBH 
Marienberg Bei Bensheim 
(Bergstrasse) 
Western Germany 








Teamwork pays off ! 


__> Any Polyethylen, 
A-C Polyethylene 
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For Faster Cycles... 
Holding Stress Crack 
Protection .. . blend with 





40 Polyethylene 


See the difference for yourself! Blend A-C Polyethylene with 
your regular polyethylene resins, particularly the lower melt 
indices. Here’s what happens! 

You mold the same parts at lower injection pressures, using 
faster cycles. Stress crack resistance of low melt index poly- 
ethylene in blend is protected by A-C Polyethylene. Rejects 
caused by poor color dispersion are reduced. Melt index of 
blend is changed to a desirable, workable melt viscosity for 
easy mold filling. Mold sticking problems are eliminated—even 
with mirror-finish molds. 

‘And, you can cut inventory requirements! By modifying the 
amount of added A-C Polyethylene you tailor the resin melt 
index to meet each individual molding problem. High melt index 
resins are no longer required. With a few conventional poly- 
ethylenes plus A-C Polyethylene you can now do the job that 
formerly required many grades. Production costs are lower, 
quality of molded parts higher, and you stock fewer grades 
of polyethylene. 

No special equipment is required to take advantage of A-C 
Polyethylene. Just add to your resin during the color blending 
operation. Find out how A-C Polyethylene can produce better 
molded pieces at lower cost for you! Telephone or write your 
nearest Semet-Solvay Petrochemical office today for full 
information. 
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SEMET-SOLVAY PETROCHEMICAL DIVISION 
Dept. 529-R, 40 Rector Street, New York 6, N. Y. 


National Distribution * Warehousing in Principal Cities 
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types of acoustical ceiling tile. The flakes 
themselves are about 0.5-inch across, and 
range 0.00003-0.00020 in thickness. 





Epoxidizes Soybean Oils 


General Mills has announced the estab. 
lishment of new facilities which will be 
devoted to the epoxidization of soybean 
oil, for which the firm holds the basic 
patents. The resultant product has beep 
used extensively as a plasticizing stabilizer 
for PVC resins. The firm’s research de- 
partment has developed a new process 
for its production, which is said to be far 
superior to existing methods. 





Formica Streamlines 


Strengthening its over-all manufactur- 
ing operations, Formica Corp. has con- 
centrated its decorative plastics laminates 
production at the Evendale, O. plant, while 
industrial laminates will be made solely 
at the Spring Grove Avenue facility in 
Cincinnati. Harry Grunewald, a Formica 
manager since 1928 has been named in- 
dustrial products manager, and Raymond 
H. Bockleman, who joined the firm in 
1934, heads up the decorative products 
section. 





Shell Constructs Phenol Unit 


Shell Chemical Corp. will begin con- 
struction shortly of a phenol unit at its 
Houston, Tex., plant. Most of the produc- 
tion will be used by the firm to manufac- 
ture Bisphenol A, which is one of the 
principal ingredients in the firm’s Epon 
resins. These epoxy materials are gaining 
wider acceptance daily. 

The unit is scheduled for completion 
late next year. Shell Oil Co. is expected 
to take a share of the phenol production 
as well. Acetone will be produced as 4 


co-product. 





Licenses Canadian Firm 


Winner Mfg. Co., Trenton, N. J., has 
licensed Brunswick-Balke-Collender C0. 
of Canada, Ltd., Toronto, to produce and 


| market Winner boats in that country. The 


latter firm will establish its own produc: 
tion facilities and dealer organization, 
modeled on the Winner set-up. Canadian 
Winner boats should be on the market 
by early 1959. 
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Quality is never sacrificed 


When you look at a new R. D. Wood press, you find every recent 
advance in press control and operation to meet the needs of 
today’s automated production techniques. Yet there has been no 
sacrifice in basic design strength and rigidity so important 

ab- to maintain continuous production runs. For example: the original 

model of the press shown below was built 25 years ago and is 

asic still in full operation. If you bought a Wood Press today, 

you'd receive the same fine quality which provides longer 

de- life .. . less maintenance. This is the type of service you 

expect when you buy a Wood Press. 
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Robert D. Kauffman 


Robert D. Kauffman has been appointed 
general manager of Thunderbird Plastics, 
Inc., Minneapolis, Minn. A plastics pioneer, 
Mr. Kauffman was one of the early de- 
velopers of polyethylene film, and produced 
the first all-plastic TV set cabinet. Most 
recently, he served as general manager of 
Chippewa Molding, Inc., a firm recently 
purchased by Thunderbird. 


Walter P. Arnold has been elected an 
executive vice president of Koppers Co., 
Inc. He joined the firm in 1925, and has 
served the firm as vice president and gen- 
eral manager of the wood preserving 
division. 


D. R. Smith becomes production man- 
ager in the new chemical group of Union 
Carbide Chemicals Co., New York, N. Y. 
Dr. Smith will direct the market develop- 
ment of Carbide’s nitrogen and chlorine 
compounds and will work closely with the 
pharmaceutical industry. 


K. E. Munro has been appointed sales 
supervisor for Fiberfil, Inc., Warsaw, Ind. 
He previously served as the firm’s Chicago 
district manager. A 20-year plastics man, 
Mr. Munro has been associated with Mod- 
ern Plastics, Federal Tool Co., and the 
Richardson Co. 


Ardmore M. Miller has been appointed 
sales manager of West Instrument Corp., 
Chicago manufacturer of temperature con- 
trol and recording instruments. A seven- 
year employe, he moves up from assistant 
sales manager. 


Frederick M. Robbins and Herbert L. 
Jones, Jr., have been named senior chem- 
ists in the product development depart- 
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ment of Atlas Powder Co.’s chemicals di- 
vision. Dr. Robbins has been assigned to 
the polyester laboratory, and Mr. Jones 
will work with Darco activated carbons. 


Irwin M. Rosenbaum has been appoint- 
ed a technical sales representative for 
Geigy Industrial Chemicals, and will main- 
tain headquarters in Philadelphia. He will 
represent the firm in Eastern Pennsylvania, 
Maryland, Delaware, and the Southeast. 


Walter P. Stroud has been appointed 
plant engineer for American Viscose Corp., 
film division. He previously served in the 
corporation engineering department as staff 
engineer, division engineer, and as project 
design engineer. 





Samuel F. Schillaci 


Samuel F. Schillaci has been elected a 
vice president of Plax Corp., Hartford, 
Conn, Prior to this promotion, Mr. Schil- 
laci held the dual post of assistant to the 
president and production manager. Before 
joining the firm in 1954 as production 
manager, he had been associated with 
Owens-Illinois Glass Co., and had over 
25 years experience in the packaging field. 


John E. Mullen has been elected vice 
president in charge of purchasing and pro- 
duction for Sheffield Plastics, Inc., Sheffield, 
Mass. He previously served as a sales rep- 
resentative and, more recently, office 
manager. 


Bruce O. Dickison has joined Carbic 
Color & Chemical Co., Inc., as sales rep- 
resentative in the New England area. He 
will maintain headquarters in Providence. 


James E. Shand John C. Esher 















































James E. Shand has been appointed Fre 
manager, chemical sales, and John ¢ jy °° 
Esher, assistant manager, for Allied Chem. § “ ™ 
ical & Dye Corp.’s plastics and coal chem. @ ™* | 
icals division. Mr. Shand joined Allied ip @ ""- 
1946 as a technical representative for Bar. — 


rett’s chemical sales department, and served 
subsequently as special representative and 
assistant sales manager. Mr. Esher is the 
former assistant sales manager for chemni- 
cal sales of tar acids, tar bases, and other 
coal-tar chemicals. 


F. Douglas Carney has been appointed 
to the newly-created position of manager, 
sales services, of B. F. Goodrich Canada, 
Ltd. He formerly served as manager of 
accounting. 





A, 
to th 
field 

William R. Haas has been appointed | 
director of marketing for Monsanto Chen- respo1 
ical Co.’s overseas division, replacing §, C. the D 
Finneil, Jr., who has resigned. Norman E. batine 
Horton has succeeded Mr. Haas as direc- ry 
tor of sales and, in turn, is succeeded as ree 
assistant director by Robert L. Vincent, York 
former managing director of Monsanto i 
Japan, Ltd. 

John C. Young has joined Borden Co.’ p- 
Polyco-Monomer department as technical = 
sales representative in the Ohio area. Mr. aves 
Young has over seven years experience 0 yy, . 
the paper, paint, and chemical fields, work- ie 
ing most recently for Dow Chemical Co 

James Deshler, II has resumed full time Fi . 
status with Minerals & Chemicals Com. og. 
of America, Menlo Park, N. J., and has Nor: 
been elected chairman of the board off |,,.. 
directors. He formerly served as chairma @ wo, 
of the executive committee, a post which Hj. 
has been eliminated. 

W 

D. M. Pratt has been appointed sales sales 
manager at Marbon Chemical, for rubbe' Boon, 
reinforcing resins, paint resins, and Ty-P! Bi Cop, 
adhesives. William A. Suiter becomes sal i,j), 
manager for Cycolac resins. He comes © veo), 
the firm from a sales management posiliO @ p,., 
with St. Regis’ Panelyte division. 

Dec 
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Ardmore M. Miller has been appointed 
gles manager Of West Instrument Corp., 
Chicago manufacturer of temperature con- 
ol and recording instruments. A seven- 
var employe, he moves up from assistant 
gles manager. 
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Frederick M. Robbins and Herbert L. 
jones, Jr., have been named senior chem- 
ists in the product development depart- 
ment of Atlas Powder Co.’s chemicals di- 
vision. Dr. Robbins has been assigned to 
the polyester laboratory, and Mr. Jones 
will work with Darco activated carbons. 
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. A. E. Whitney, Jr. 


A. E. Whitney, Jr., has been appointed 
to the newly created post of regional 
field sales manager for vinyl resins at The 
Goodyear Tire & Rubber Company, 









ewe Chemical Division, Akron, O. He will be 
$C responsible for coordinating all phases of 
a Eh the Division’s eastern sales of vinyl resins 






between consumers and the company’s 































| hel ales offices and laboratories. He will con- 
"acest tinue to operate from the Division’s New 
hen York office where, before his promotion, 
he Was a special representative. 

1 Co's Walter H. Hindle has joined Air Re- 
diated duction Company, Inc., New York, is: Kn 
= ue ® consultant in connection with Airco’s 
sien te investigation of polyvinyl alchohol fibre. 
qo" He was formerly director of Applications 
sal Co. Research for Chemstrand Corp. 

sll time The Demmler Mold, Inc., Dayton, ©., 
: On has elected the following directors and 
ai te officers: George Storar, Jr., president; 
on gt Norma Jean Demmler, vice pres. and 
vairman iteas.; Martha Demmiler Storar, secy.; 
+ which William J. Mitchell, supt. Demmler Mold, 

Inc., was founded in 1949. 

4 sale P E. Gamron has been appointed 
” rubber €s manager of industrial and stock 
 Ty-Pl aga for Plax Corporation, Hartford, 
ves sales a Before joining the company as dis- 
aecare 2 lutors sales manager five and one-half 
positior years ago, Mr. Gamron was with Shellmar 





Products Corp. C. N. Sprankle, formerly 
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product manager of film and sheet, has 
been appointed product manager of sheet 
and formed containers. Before coming to 
Plax in 1952, Mr. Sprankle was vice pres- 
ident of sales at Sandee Co. John W. 
French has been named product manager 
for film. Formerly, he was product devel- 
opment manager. Mr. French joined Plax 
in June, 1957. Before that time, he was 
sales manager with Plastene Corp. 


K. E. Munro has been appointed sales 
supervisor for Fiberfil, Inc., Warsaw, Ind. 
He previously served as the firm’s Chicago 
district manager. A 20-year plastics man, 
Mr. Munro has been associated with Mod- 
ern Plastics, ‘Federal Tool Co., and the 
Richardson Co. 


Escambia Chemical Corp., New York, 
N.Y., has named three new officers. John 
B. Clopton, vice pres. and director of 
sales, will continue, through the New 
York office, to direct the company’s prod- 
ucts. Albert E. New, vice pres. and direc- 
tor of production, will have charge of 
the company’s three plants near Pensacola, 
Fla. Dr. W. Mayo Smith, vice pres. and 
director of research, is now located at 
Escambia’s recently opened research cen- 
ter in Wilton, Conn. 


William U. Funk has been appointed 
Polyethylene Sales Development Engineer 
for U. S. Industrial Chemicals Co., Divi- 
sion of National Distillers & Chemical 
Corp., New York, N. Y. Mr. Funk will 
be mainly concerned with developing the 
use of Petrothene in the flexible packag- 
ing field. In 1956, Mr. Funk joined the 
technical service group of National Dis- 
tiller’s subsidiary company, National 
Petro-Chemicals Corp., at Tuscola, IIL, 
where he was doing customer service work 
on Petrothene resins at the time of his 
appointment. He will now be located in 
New York City. 





Leon W. Miller 


Leon W. Miller has been named director 
of chemical sales for Allied Chemical 
Corp.’s plastics and coal chemicals divi- 
sion. He had spent more than 42 years 
with the Barrett division, from which the 
new division was formed. Mr. Miller most 
recently served as Barrett’s manager of 
chemical sales. 








Raymond H. Marks 


Raymond H. Marks has been appointed 
vice pres. in charge of sales for Cary 
Chemicals, Newark, N. J. He replaces 
Thomas Zawadzki, who now is vice pres. 
in charge of product development. Form- 
erly associated with Monsanto, Mr. Marks 
has exceptional qualifications for his new 
position at Cary. 


Leonard F. Albers has been appointed 
sales manager of Garmold, Inc., Sefton 
Fibre Can Division, Container Corpora- 
tion of America, Chicago, Ill. Container 
acquired Garmold last April through an 
exchange of stock. In his new post, Mr. 
Albers will be responsible for Garmold’s 
sales activities, in addition to his current 
duties as New York district sales manager 
for Sefton. He will maintain his present 
headquarters at Container’s New York 
office. 


William H. Chadbourne has _ been 
named vice pres. and general mgr. of 
Fiberfil, Inc., Warsaw, Ind. Before going 
to Fiberfil, Mr. Chadbourne was vice 
pres. in charge of sales at Danielson Mfg. 
Co. 


OBITUARY 
Claude E. Brocklebank, Jr. 


Claude Emmett Brocklebank, Jr., 53, 
general sales manager for chemicals and 
plastics of Union Carbide International 
Co., and vice-president of Union Carbide 
Inter-America, Inc., died October 24, in 
Durban, South Africa. Born in Jackson, 
Mich., he was graduated from Albion 
College, Albion, Mich., and later received 
an M.S. degree in Chemistry at Vanderbilt 
University, Nashville, Tenn. 

Starting as a chemist with the Bakelite 
Co. in Chicago in 1930, he subsequently 
assumed responsibility for export sales of 
plastics shortly after that firm’s merger 
with the Union Carbide organization. He 
was appointed to his present position in 
1951 upon the formation of Carbide’s 
international division. ; 

Mr. Brocklebank was a member of 
Chemists’ Club of New York, The Ameri- 
can Chemical Society, New York Sales 
Executive Club, and Sigma Chi fraternity. 
He is survived by his wife, Virginia 
Greenfield Brocklebank, his father and 
two sisters. 
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East Germany's Third 
Five-Year Plan 


Two articles on the aims of East Ger- 
many’s third Five Year Plan, 1960-1965, 
appearing in consecutive issues of “Plaste 
u. Kautschuk” (Aug. and Sept. 1958), 
are of interest not only for the details 
presented, but because of the differences 
in approach. 

According to the first of these articles, 
one of the chief tasks of economic ex- 
pansion in East Germany is to provide 
unequivocal proof of the superiority of 
socialistic over capitalistic methods by 
raising the per capita consumption of 
all important goods by the local work- 
ing population beyond that of West Ger- 
many’s total population. 

The third Five Year Plan provides for 
considerable expansion in the chemical 
industry and, especially for increased pro- 
duction of PVC (for which conditions 
in the area appear to be particularly 
favorable). Russia is to aid by extend- 
ing substantial long-term credits for 
which East Germany will pay off with 
supplies of PVC and other plastics. 

The second article stresses the task 
of the local plastics industry to supple- 
ment and extend metal and wood re- 
sources, and deals chiefly with technical 
and research problems. The current sec- 
ond Five-Year Plan provides for annual 
production of 235,000 tons of plastics 
by 1960; the new Plan demands an in- 
crease to 300,000 tons by 1965. 

The East German plastics industry is 


to be based chiefly on acetylene and © 


carbide chemistry (output of carbide is 
to be over 1,000.000 tons annuallv by 
1965), and petro-chemistry. In addition, 
three other sources of basic materials 
are to be exploited: (1). production of 
phenol and aromatics from lignite tar; 
(2). urea-melamine production by total 
synthesis from ammonia and carbon di- 
oxide; and (3). glass silk and fiber from 
siliceous rock. 

In addition to studies on materials and 
development problems, investigations will 
include fundamental research on reaction 
mechanisms and kinetics in polymeriza- 
tion, polycondensation and polyaddition 
with the aid of radio isotopes and nu- 
clear energy. Physical and technological 
studies are to aid in rationalization and 
automation of production. 

Special attention will be given to work 
involving the building of inorganic ele- 
ments and atom groups into organic high 
polymers. In this connection, mention is 
made of a new method of manufacturing 
silicones that was developed at the Plastics 
Institute of the German Academy of 
Science, in Berlin. New concepts of the 
formation of cross-linkages in macromole- 
cular substances have led to methods for 
utilizing cheap ortho- and _poly-silicic 





acids and building them into the organic 
high polymers, or synthesizing cross-linked 
high polymers of silicic acid and carbon 
compounds. Such high polymers are not 
obtained by polycondensation, but by 
polyaddition or copolymerization without 
pressure at low temperatures and with no 
splitting-off of gaseous or fluid by-prod- 
ucts. Certain organic functional groups 
built into monomeric and polymeric silicic 
acid (this also applies to phosphoric acid) 
may be regarded as liquid carriers rich in 
silicic acid. These new inorganic/organic 
monomers yield very resistant plastics 
stable at high temperatures, slightly 
flammable, and containing up to 30% 
silicic acid. Tests indicated that various 
groups of plastics can .be “silicatized” with 
these fluid, silicic acid-rich monomers, 
and their properties, in part, substantially 
improved. 

Intensive work is recommended on 
building into organic high polymers not 
only monomeric and polymeric silicic 
and phosphoric acids, but also polyor- 
gano-metal siloxanes that contain alumi- 
num, titanium, phosphorus, or other 
metallic elements; organo-tin and _ titan- 
ium compounds; and mineral fibers, in- 
cluding slag wool and basalt fiber, as 
well as glass. 





High Polymer Conference 


The International High Polymer Con- 
ference, held at the University of Notting- 
ham, England, on July 21-24, 1958, was a 
highly successful event, remarkable for 
the large number of participating scientists 
from various parts of the world Organized 
by a committee headed by Sir Harry Mel- 
ville, Secretary of the Department of Sci- 
entific and Industrial Research, the con- 
ference draw more than 500 delegates, 
including several internationally-known 
polymer scientists. Besides United Kind- 
dom scientists, a relatively large number 
were fro mthe United States, Russia, and 
satellite countries, Belgium, Canada, Den- 
mark, France, Germany, Holland, India, 
Ireland, Israel, Italy, Japan, Malaya, 
Sweden, and Switzerlnd. 

The conference was opened by Sir 
Harry Melville and the opening address, 
“New Polymers—New Concepts,” was 
made by H. Mark, of Brooklyn Poly- 
technic Institute. The main subjects dis- 
cussed at the conference were catalysts 
for stereospecifi polymers, grft and block 
polymers, structures, and properties. In all, 
48 papers were read, many dealing with 
Ziegler-type catalysts. One Russian paper 
considered high polymers obtained with 
organo-metallic complexes containing lith- 
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ium and ttanium; anotner describeg 
chromium and molybdenum oxide cata. 
ysts with which polyethylene having , 
melting point of 215° C. was claimed to 
have been obtained. 

A group of papers from the Universit, 
of Pennsylvania discussed polymers made 
from propylene oxide, ethylene oxide, ang 
phenoxy-propylene oxide with the aid of 
aluminum catalysts. The polymerization of 
epoxides by the use of metal halide cata). 
ysts was described in a paper from the 
University of Manchester. English chem. 
ists also spoke on trapped radicals jp 
heterogeneous vinyl polymerization and 
on electron spin-resonance of radicals 
trapped in various acrylic copolymers, 

The subject of graft copolymerization 
was dealt with by investigators from dif. 
ferent countries. There were papers op 
grafts of polycaprolactam on polymethy| 
methacrylate and vinyl compounds; poly. 
methyl methacrylate on rubber, irradiation 
techniques for graft copolymerization of 
styrene to polyethylene; and the prepara 
tion of graft polymers of PTFE. 
























China's Five-Year Plan 


Communist China reports that its first 
Five-Year Plan for the chemical indus. 
try was carried out successfully, with 
increases in production averaging 30% a 
year. The plastics industry shared in this 
progress; several existing plants were ex- 
panded and new ones were built, among 
others, plants for the production of PVC. 
Shanghai is the center of China’s plas- 
tics industry which, in 1957, reported 
total output of 13,000 tons. The second 
Five-Year Plan calls for an increase in 
total plastics output to 58,000 tons an- 
nually. 
























Australian Developments 


An electronic Batch Weighing machine, 
the first made in Australia, has been de- 
veloped by J. P. Van Gelder Co., Pty. 
Ltd., Sydney. The apparatus weighs and 
releases materials in quantities from 
1-24 ounces by either semi-automatic oF 
fully automatic means, and can be syt 
chronized with injection molding m 
chines. 

By 1960, Australia expects to be able 
to cover her needs for epoxide resis 
by means of materials produced in a ne¥ 
600,000£ plant being built for the 
purpose at Clyde, Sydney. Liquid and 
solid grades of Shell Chemical Co’ 
Epikote resins are to be made. 

Icianz, Ltd., Sydney, New South Wales, 
reports that output from its polyethy- 
lene plant, the first of its kind here 
is to be increased to meet the growile 
demand for the material for use ™ 
packaging, household goods, pipe, 
Production during 1958 has been at the 
annual rate of 5,000 tons. 
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From bathtubs to boats... wherever a reinforced plastic surface must be smooth... 


GLIDPOL GEL-KOTE suppresses fiber pattern 
with a continuous colored surface that needs no finishingl 


GLIDPOL GEL-KOTES are pigmented polyester resin systems that give 
reinforced plastic products smooth, porcelain-like surfaces with excellent resist- 
ance to abrasion and cracking. GEL-KOTES withstand sunlight and weathering. 
After 12 months exposure in rugged Tide Range tests off the Florida coast, 
panels surfaced with GEL-KOTE showed virtually no change! 


GLIDPOL GEL-KOTE can be sprayed or brushed on cold or hot mold sur- 
faces prior to molding or laminating. This pigmented layer bonds to the molding 
resin to become an integral part of the molded product. No subsequent finishing NOT THIS 
operations are required. 


GLIDPOL GEL-KOTES are formulated in 16 standard colors—from attrac- 
ates tive new pastels to deep tones—plus black, white and translucent. Or, if you 
a new Should require special colors, additional custom-formulated color systems can 
r the be provided. Write on your letterhead for complete details. 


GLIDPOL POLYESTER RESINS 
The Glidden Company « Industrial Paint Division 
S00 Union Commerce Bidg., Cleveland 14, Ohio 


San Francisco © Los Angeles « Chicago (Nubian Division —1855 North Leclaire Avenue) « Minneapolis « St.Louls « New Orleans 
Cleveland « Atlanta « Reading « Canada: Toronto and Montreal 
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al “Why did we mold this 

Mt t = j display sign with Improved 

a Sas Lustrex Hi-Test 88 styrene?” 








| Mr. CLIFFORD J. Cowan, President, 
and Mr. J. J. CUSHING, Production 
W@ Superintendent reporting: “This 


large display sign frame with 
molded-in hinges made this job critical from design through material selection. Our plant engi- 
neers perfected mechanical design and built the model. Improved Monsanto Lustrex Hi-Test 88 
styrene was selected for the material because of its high impact, high gloss, moldability, as well 
as color uniformity. Finally, the excellent release quality of improved Lustrex Hi-Test 88 makes 
molding a continuous, smooth operation.” Write today for complete technical 
Lustrex Hi-Test 88 to Monsanto Chemical Co., Plastics Division. Rm. 363,Springfield 2, Mass. 


data on improved 


® 
Laistrex: Keg. U.S. Pat. Off. 
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Polycarbonate Resin 


A polycarbonate resin which can be 
molded to form an end-product exhibiting 
high impact strength, excellent dimension- 
al stability, superior heat resistance, and 
good electrical properties is being mar- 
keted under the tradename Lexan, by Gen- 
eral Electric Co. A thermoplastic polymer, 
said to be the first commercially useful 
material to incorporate the carbonate 
radical as an integral part of the main 
polymer chain, this formulation is a re- 
action product of diphenyl carbonate and 
bisphenol A (2,2-bis [4-hydroxyphenyl] 
propane). 

First of an anticipated family of aro- 
matic polycarbonate resins which also are 
being evaluated as film and extrusion com- 
pounds, coatings, fibers, and elastomers, 
this Lexan composition can be. injection 
molded in conventional equipment at 


cylinder temperatures of 550-600° F. Fab- 
ricated parts can withstand continuous 
heat up to 290° F. without distortion, and 
product toughness is maintained at tem- 
peratures down to —100° F. End-products 
can be machined, polished, solvent ce- 
mented, cold formed, painted, or metal- 
lized. 

The resin is a transparent, light-amber 
material, having no odor or taste, and 
manufactured in the form of cylindrical 
pellets. It is stable to water, and mineral 
and organic acids; insoluble in aliphatic 
hydrocarbons, ether, and alchohols; par- 
tially soluble in aromatic hydrocarbons; 
and soluble in chlorinated hydrocarbons. 
Slow decomposition takes place upon ex- 
posure to alkaline substances. Physical 
properties of the molded resins are as 
follows: 


Impact strength, Izod, notched, 77° F., ft. lbs./in* 


Unnotched, 77° F., ft. lbs./in. 
Notched, —65° F., ft. Ibs./in. 
Tensile impact strength, ft. Ibs./cu. in. 
Yield strength, —25° F., psi. 
73° F., psi. 
212° F., psi. 
Ultimate strength, 73° F., psi. 
Modulus, psi. 
Elongation, % 
Compressive strength, psi 
Modulus, psi. 
Flexural strength, psi. 
Modulus, psi. 
Deformation under load, 4,000 psi., 
158° F., % 
Shear strength, psi. 
Tabor abrasion, mg./1,000 cycles** 
Arc resistance, seconds# 
Dielectric strength, volts/mil.++ 
Constant, 60 cycles ' 
10° cycles 
Power factor, 60 cycles 
10® cycles 
Volume resistivity, ohm-cm. 


Heat distortion temperature, 264 psi., oR, 


66 psi., °F. 


Water absorption, 24 hr. immersion, % 
Equillestum, 73° F.. %-............. 


212° F., % 
Indentation hardness, 
Rockwell R 


Rockwell M. 


fee eee 
Mold shrinkage, in./in. ............... 


ee | 


sees eee e eee er esees 


PASO 
eijaues ee ceai kan 600-900 


12,000-13,000 


‘hipebenene caewnees 8,000-9,000 


"77° F.. % ............0.2° 
SARIN, 0.3 
ee Oe oe 9200 


Ss ae eee 0.35 
Pt Re 0.58 


on 


‘d/hiatea: Ath tae Meme 1.20 
tinker nsensueda 0.005-0.007 


Thermal conductivity, cal./sec./cm. #/°C. /cm. ae eae 4.6 x 10+ 
Coefficient of linear thermal expansion, in./in./°C. ........ 7 x 105 


Melting point, crystalline, °F. 
Flammability 


————— 


Yq x Yo-inch bar. 
gram load, CS-I7 wheel. 
Stainless steel strip electrodes. 
#= Short time, '/-inch thickness. 
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Self extinguishing 


PVC Pipe Compound 


A plastic cement, tradenamed PVC 
and made from an unmodified form of 
that material has been developed for the 
permanent bonding of rigid PVC pipe 
sections and fittings by Schwartz Chemi- 
cal Co., Inc. According to the manufac- 
turer, the compound quickly dissolves the 
joint-surfaces, then fuses them together to 
form a permanent bond which becomes an 
integral part of the pipe. 

Easily applied with a brush, this cement 
has a high solids content and can be used 
effectively on loose fitting joints. Its dry- 
ing rate is sufficiently slow to permit its 
use on large diameter pipes and fittings. 
PVC is available in a neutral gray color; 
packed in eight-ounce, pint, quart, or 
gallon cans. 
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Color Speckles 


Color speckles for producing special 
salt-and-pepper effects in plastic resins 
have been placed on the market by Ferro 
Corp.’s color division. Used alone, or 
with regular colorants, they can produce 
an almost unlimited range of backgrounds 
in either opaque or translucent shades. 

Distributed within the resin by ordinary 
blending methods, the speckles stay sus- 
pended during molding, and will not 
bleed or affect plastic integrity. Ferro 
color speckles are insoluble, granular, and 
range in screen-size between 64-165 mesh. 
Toxicologically inert, they have a flam- 
mability within the same range as finely 
divided sawdust and currently are avail- 
able in the following colors: V-39, white: 
V-790, black; V-1689, green; V-1899, red: 
and V-1217, blue. 
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Epoxy Potting Compound 


A thermal  shock-resistant Epoxylite 
compound, identified as 2151, which offers 
several advantages not generally associated 
with this type formulation, has been in- 
troduced by Epoxylite Corp. Unique prop- 
erties include: low viscosity at room tem- 
perature, long pot life, minimum irritation 
potential, and relatively low temperature 
cures. At the same time, electrical prop- 
erties, chemical resistance, and adhesive 
strength peculiar to conventional systems 
are retained- 

Recommended for use as an electronics 
component encapsulator, Epoxylite 2151 
can be cured with negligible exotherm at 
temperatures as low as 115° F., to pro- 
duce transparent, white-amber castings. Its 
low viscosity permits impregnation of 
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New Materials (Cont’d.) 





tight windings and, using vacuum techni- 
ques, it can be impregnated through 
glass cloth or powdered fillers. Potted 
units have withstood repeated temperature 
cycling to —90° F. without failure, a fea- 
ture indicating a wide safety margin for 
the —65° F. tests required by military 
specifications. Other cured properties of 
this system include: 


Tensile strength, psi* 3,800 
Elongation, %* 37 
Hardness, Shore A* 98 
faeesoe Fok .. 60 
Modulus of Elasticity, 

psi.* 0.125 x 10° 


Impact strength, ft.-lbs. 
(falling ball) 

Vibration resistance, 

a Fo ...... 1 


*At room temperature. 
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Trialkyl Borane Catalysts 


Experimental quantities of two trialkyl 
boranes, namely, triethylborane and tri- 








Vinyl heat and light stabilizers 


Y 


Our trade mark of 12 years standing came 
into being with VANSTAY L, the first 
nontoxic light stabilizer for Vinyls. 


Today, the VANSTAY line includes a 
number of materials developed to keep 
pace with Industry’s demands for higher 
temperature Vinyl protection in process 


and in service. 


/ 


Expanded research and technical service can 
be of immediate assistance in solving your 
Vinyl stabilization problems. 


R. T. Vanderbilt Co., Inc. 


230 PARK AVENUE 


- NEW YORK 17, N. Y. 


Trieth- _ Tribut- 
ylbor- —_ylbor- 
ane ane 

(C,H,),B (C,H,),B 

Molecular weight 98.00 182.00 
| Triple point, °C .. -33.42 
| Melting point, °C —92.8 
Boiling point, °C . 95 90-9] 
| Density, g./ml. 0.677 0.788 
| Refractive index 1.3971 
| Heat of formation, 
| Kcal./mole —46.8 —708 
Heat capacity, 
cal./deg. mole ......57.648 
Combustion, Btu./Ib 20,231 18,800 
Surface tension, 
dynes/cm ..19.84 


| with 
| small parts. The polyester compound is 





n-butylborane, have been made available 
by Callery Chemical Co. Both are color. 
less, liquid, polymerization catalysis and 
are miscible with most organic solvents, 
but not with water. They are spontane. 
ously flaminable and can be used as inter. 
mediates to make higher-molecular-weight 
trialkyl boranes whose Ppyrophoricity js 
reduced. 

Triethylborane can be used with acry- 
lonitrile, methyl methacrylate, viny! chio. 
ride, and vinyl acetate; while tributyl- 
borane is used in styrene, and methyl 
methacrylate reactions. Catalysis of acry- 
lonitrile polymerizations also can be ob- 
tained with the latter material when used 
with an activator, boron trifluoride ether. 
ate. Physical properties include: 
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Two Thixotropic Dip Coatings 





Two thioxtropic dip coatings, one poly- 
ester and the other epoxy, are being mar- 
keted by Isochem Resins Corp. for use 
electronic components and other 







known as Isogel 131, while the epoxy ma- 
terial is designated Isogel 151. 

A simple dip coating technique is used 
to apply Isogel 131. It requires only 4 
short cure cycle to produce a mechanically 
trong coating whose thickness build-up 
ranges from 15-40 mils. The cured coat 
ing exhibits high voltage breakdown, very 
high insulation resistance, and low dis 
sipation factor. Coating properties include: 

Specific gravity 1. 

Volume resistivity, ohm-cm . .3 

Dielectric strength, volts/mil 450 















Dissipation factor, 60 cps. . 0.008 
Tensile strength, psi. ..... 4,500 
Barcol hardness .......... 45 





Requiring a relatively low temperature 
cure, Isogel 151 can be used for coating 
heat sensitive electronic components. I 
cures to a tough, infusible, enamel-like 
envelope which exhibits the characteristic 
electrical and mechanical properties com 
mon to epoxy resins. While a single dip 
leaves a coating thickness of 5-20 mils, 
two dips are recominended for maximum 
protection. Properties of the cured coating 
include: 
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New Materials (Cont’d.) 














Specific gravity ........... 1.35 
Volume resistivity, ohm-cm. 3 x 1012 
Dielectric strength, volts/mil 410 

Constant, at 1,000 cps. ..5.3 
Power factor, at 1,000 cps., % .1.4 
Flexural strength, ultimate, 

UA ik ice wade se 
Compressive strength, psi. . . 30,000 
Water vapor permeability, 

g/cm./hr./cm.? 
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Polyethylene Coating Resin 


A polyethylene extrusion coating resin 

for paper, cellophane, and foil, has been 
introduced by Dow Chemical Co. De- 
ignated 610M coating grade, this ma- 
trial exhibits excellent drawdown per- 
mitting greater economies through lower 
wating weights. It has been applied with 
comparatively good adhesion in thick- 
nesses Of 0.2 mils, and has been run 
experimentally down to 0.1 mil. Formation 
of beaded edges is reduced resulting in 
less trimming and waste. 

Special temperature conditions are not 
necessary for extrusion and no changes in 
die settings are required. Oxidation is re- 
duced through better heat stability, and 
improved flow properties lessen its tend- 















Typical properties include: 










Melt index 4-6 
es .0.916-0.918 
Tensile strength, ultimate, 
is 3 ho xd ob ea 1,400-1,800 
modules, pel, .......... 17,000 





Elongation at break, %..... 400-600 
Low temperature brittleness, °C <—40 
Vicat softening temperature, 

eee 195-205 
Hardness, Shore D........ 43 
Dielectric constant, 106 cps. 2.25-2.30 
Dissipation factor, 10° cps. 0.0001 
Water absorption, % weight 

le crs 0.01 
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Sprayable Polyester Resin 


American Cyanamid Co. has introduced 
‘other Laminac polyester resin which, 
While similar in many respects to other 
Polyesters, has the additional advantage of 
ting suited for application in dual-spray 
methods including the Rand Fiber-Resin 













‘ow viscosity and slightly thixotropic char- 
«leristics promote rapid wetting of glass 
fibers and freedom from sagging. 

When used with the Rand gun, the 
‘sin is divided into two portions, one 
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ency to stick to the cylinder walls and die. - 


Depositor. Designated 4106, this resin’s 






containing catalyst, and the other pro- 
moter. The two are stable until they mix 
when the converging streams enter the 
mold. When the resin wets the fibers, 
the subsequent gelation can be controlled 
by use of various catalyst-promoter com- 
binations. Specimen catalyst systems with 
corresponding gel times in minutes, de- 
termined at 25° C., are given below: 


Benzoyl peroxide paste, 2% 


Laminac Promoter 410, 0.1%. . my 
Benzoyl peroxide paste, 1% 
Laminac Promoter 410, 0.1%...... 26 


Benzoyl peroxide paste, 2% 


Laminac Promoter 402, 0.2%... 40 
Benxoyl peroxide paste, 2% 
Laminac Promoter 402, 0.4%... 20 
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All-Purpose Parting Agent 


A single component, all-purpose, part- 
ing agent for epoxy, phenolic, and poly- 
ester resins is being marketed under the 
tradename Partall 1908, by Hastings 
Plastics Inc. It is a spreadable, non-drying 
paste which can be used at temperatures 
up to 500° F., and contains no ingredients 
which will cause poor bonding properties 
when parts are painted or cemented. 

Partall can be used as supplied or thin- 
ned to a brushable consistency. It is 








non-toxic, non-flammable, and will cover 
approximately 100 square feet per pound, 
unthinned. While not water soluble, Partall 
can be washed off the finished product 
with detergent and water, or any common 
shop solvent. It has a storage life of one 
year and is available in pint, quart, gallon, 
and five-gallon bulk packages, as well 
as drums. 
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Red Pigment 


Sherwin-Williams Co.’s Pigment, Color 
& Chemical Division has announced the 
availability of a new type metallic salt 
azo red pigment which has been trade- 
named Orion Red CP-1300. Very opaque, 
this pigment, which has a masstone 
brighter and slightly more yellow than 
Graphic Red Y or Arcturus Red, has about 
the same shade as Permansa’ Red. Its 
bluish tint is considerably bluer than either. 

CP-1300 is easy to grind and is recom- 
mended as a colorant for polystyrene since 
it shows little or no discoloration even 
after a one-hour exposure at 600° F. 
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Quality POLYVINYL CHLORIDE resins in a 
complete range of molecular weights . . . heat and 


light stable, excellent blending characteristics, 
low ‘‘gel’’ count, clean and free of contamination! 
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INSULAR PVC RESINS 
FOR USE IN: 


Electrical Insulation 
Molded Products 
Gaskets 

Records 

Extrusions 

Flooring 

Coatings 

Film and Sheeting 


“Tailor-made”’ polymers for special app.ications! Fd Write for data and samples! 


RUBBER CORPORATION OF AMERICA 


New South Road, Hicksville 6, N. Y. 


Sales Offices: NEW YORK © AKRON © CHICAGO « BOSTON 
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ITSO FOMREZ RI 

NOW AVAILABLE FC 
rigid or flexible 

URETHANE FOAI 








Witco’s top-performing Fomrez resins are now 
| available in any quantities for compounding 
) urethane foams—flexible or rigid. Fomrez resins 
have outstanding uniformity...insure foam 
reproducibility. For the very best in urethane 
foams, formulate with Witco Fomrez resins. 
Mail coupon for details. 


FOR FLEXIBLE FOAMS 


Witco Fomrez No. 50... Witco Fomrez No. 70... 
Witco Fomrez No. D25-30 


For the production of high-quality flexible ure- 
thane foams, adaptable to both ‘‘one-shot” and 
prepolymer foaming systems. Widely applicable 
in industries such as automotive, aviation, 
furniture, clothing, packaging, bedding, sports 
equipment, and many others. 


FOR RIGID FOAMS 


Witco Fomrez No. R-400...Witco Fomrez No. 
P-420 

Foaming systems for producing low to high 
density foams possessing excellent structural 
strength, uniform cell structure, heat and 
dimensional] stability. Can be foamed in place by 
batch, continuous or intermittent machine mix- 
ing or spray foaming methods. 

Rigid foam uses: thermal insulation (refriger- 
ators, freezers, pipes, tanks, etc.); structural 
reinforcement (core material for structural 
sandwich panels, wall panels, etc.); potting or 
encapsulation of electric components; flotation 
equipment. 





WITCO CHEMICAL COMPANY, INC. 
122 East 42nd Street, New York 17, N.Y. 


Please send me details of Fomrez products suitable for 


production of 


Name 





Company 





Address 





City Zone State 





Chitago « Boston + Akron « Atlanta « Houston « Los Angeles + San Francisco 
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Stokes Model 800, 25-ton molding press. 


Automatic Molding Press 


A 25-ton version of its Model 800, 
air-operated, fully automatic plastics mold- 
ing press, has been developed by F. J. 
Stokes Corp.’s press division. This ma- 
chine has a five-second dry cycle time, 
and is sequence-operated with each step 
depending on the successful completion of 
the one preceding. 

The main cylinder is air-operated, with 
its action multiplied through a toggle to 
give fast initial closing and relatively 
slow final closing. A  shuttle-type feed 
conveys powder directly to the cavities at 
%’-inch range. Cam-actuated knockout 
pins provide top or bottom ejection and 
a sliding comb mechanically takes the 
Pieces from the pins and delivers them 
to the receiving bin. Air is used during 
ejection to clean the cavities. Operating 
pressure, opening and closing speeds, ma- 
terials feed, and top and bottom knockout 
pins can be adjusted. Other specifications 
| for this press include: 


Platen dimensions, in. 

Stroke, in. 

Ejection stroke, max., in. 

Daylight opening ae closed) 
a. ; aa 

Press height, in Me vs oak ee ee 
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Floor space, in. 21.5 x 62 
Net weight, Ibs. 
Air requirements, hp./cycle/ 
min. at 100 psi. 
Motor hp. 
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Automatic Injection Molder 


Coincident with the 1958 Plastics Show, 
F. J. Stokes Corp. has introduced a six- 
ounce injection molding machine which 
automatically degates, ejects, and sorts 
finished parts. Designated Model 703, the 
company claims that this intermediate 
sized unit permits certain economic and 
production advantages over both smaller 
and larger machines, i.e., greater produc- 
tion of small parts and more economic 
production of large ones. 

Vertically mounted, the Model 703 
makes for easy mold set-up and simplifies 
handling of inserts in semi-automatic 
molding operations. A horizontal comb 
removes degated parts, and can be fitted 
with barriers to sort the different pieces 
as well as sprues and runners. The pieces 
can be oriented exactly as they were 
molded to facilitate automatic packaging 
or assembly operations. 

A positive shut-off feature allows nylon 
molding without drooling, and obviates 
the need for nozzle change. Faster filling 
and compression as well as better plasti- 
cizing are obtained since the injection 
cylinder can be pre-packed at high pres- 
sure. The injection plunger can be re- 
tracted instantaneously, even before the 
gates are fully set up. This reduces plunger 


’ 


Stokes six-ounce injection molding machine. 








BIMETALLIC 
EXTRUDER 
CYLINDERS 
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VEY SIZE 


LENGTH 
DIAMETER 
EXTRUDER 


INDUSTRIAL 
Widiy RESEARCH 
LABORATORIES 


V Angeles | 
Telephone : ADams 1-4374 
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dwell time to a few seconds, and results 
in shorter overall cycles. Cycle time, 
from mold opening to beginning of fill, 
is eight seconds, 

A ring gear, operated from the floor 
level by means of a single drive shaft, 
engages all four nuts on the top of the 
head to prevent cocking of the mold. The 
initial mold-closing phase is done under 
low pressure and slow-speed until within 
a few thousandths of an inch of the fully 
closed position. Final closing is fast, and 
at higher pressure. Hydraulic cylinders 
in this model are designed to J. I. C. 
specifications, and gages are operated with 
push-button type valves. Essential moving 
parts are automatically grease-lubricated. 





















Other operating characteristics of this 
model include: 
Ram displacement, in.? ... 19 
Injection rate, in.3/min. . . . 465 
Plasticizing cap., lb/hr. .. .80 
Injection press., psi ...... 19,600 
I Sy x: aiae\s ae, saul 
Plunger dia., in. ......... 2.25 
Clamping cap., tons ..... 250 

EE Mo ak cs «04 nee 12 
Mold dim., in. , 2a3 & 14875 
Combing area, dim., in. ..19 x 16 


Distance between tie rods, in. 
24 x 10 






Tie rod dia., in. 
Daylight opening, max., in. 34 


















Oe 26 
Ejection stroke, in. ...... 4.5 
Force, tons 9.5 



















» ELECTRIC HEATERS | 
of All aie : 


cry ee 





TTT HEATER CO., 


417 Canal St., 


New York, , he oe 


Molding cycle, min., sec. 


(positive ejection) ..... 15 
Weight, net, Ibs. ......... 21,000 
i ee 21,675 
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Infra-Red Radiant Heaters 


Tubular, infra-red radiant heaters, de- 
signed for use at temperatures up to 
1,000° F., are being marketed by Douglas 
C. Whitaker Co., Inc. Called Vicoray, 
these heaters are available in panel form, 
or as individual elements completely 
wired and ready for installation and use. 

Used for baking, drying, preheating, 
and other industrial applications, the 
Vicoray line is available with wattages 
ranging from 500 up to 36 KW. These 
units are wired for 120 or 240 volt serv- 
ice, and can be connected in series to 
accommodate 480-volt power sources. 
Elements range in length from 11-48 
inches, and deliver infra-red radiation at 
standard wavelength, or modified wave 
lengths if specified. 





Vac-U-Max hopper feeder. 


Air Operated Hopper Feeder 


An air-operated, high suction, hopper 
feeder, designed for transferring wet, dry, 
or fluid materials from bulk bins or ship- 
ping containers into all types of processing 
equipment, is being offered to industry by 
Vac-U-Max. This feeder discharges di- 
rectly into the material-receiver and, where 
necessary, can be fitted over the charge 
port with an adapter. 

Equipped with an automatic discharge 
valve, the feeder operates entirely on com- 
pressed air. Since material does not pass 
through the venturi or mix with high 
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NEW "SHEARWAY” 
PLASTICS GRANULATOR 


4 ahd Combination 
AUTOMATIC JET LOADER 


Pa especially designed 
" for nylon and other 
hygroscopic materials 





1 Gronvletes 
and loads 

in one 
continveus 
operation. 


2 Reduces 
handling and 
laber costs. 


3 Returns 
material to 
machine 
hopper while 
hot ond dry. 
4 Compost, 
self con- 
teined, 

uses ne com- 
pressed air. 
5 Ne material 
clegging. 

6 Uniform 
granuletions. 












—— ALSO AVAILABLE as “alongside 
press” GRANULATOR with BIN and 
y “a CASTERS without loading feature. 





’ 
> 
















THORESON- 


McCOSH, Inc. 


18208 W. McNichols © Detroit 19, Michigan * KEnwood 1-8877 


7 “Shearing” 
action—ne 
fiuffing of 
meoterials. 


8 All steel. 


9 tosy te 
clean. 
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pressure air, the problem of filtering under 
pressure is obviated. The units are fitted 
with internal filters which can be cleaned 
without being removed. Discharge capac- 
ities ranging from 2-25 cfm. are available 
as standard, and larger sizes can be de. 
signed to specification. 
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Color Filling Machine 


An air operated printing machine, desig- 
nated Acroprinter Model 401-A, has been 
introduced by Acromark Co., for the 
purpose of applying color to depressed or 
sunken cavity letters and designs, raised 
panels and letters, or combinations of 
both. The unit consists of a cast iron base 
with a  platen-type printing machine 
mounted at an average operator feeding 
height of 32 inches. 

Model 401-A is available in three sizes 
for marking items ranging from tabs or 
buttons to adding machine housings and 
similar parts. Over-all dimensions in inches 
are: 47 by 12 by 21. Shipping weight is 
155 pounds. 










































































Acroprinter Model 401-A. 
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Profile Grinder 


_ Plastics milling, grinding, and duplicat- 
ing operations can be expedited with the 
Pruitt Profiler P500, which has been 
introduced recently by Tool-Lab, Inc. 
Essentially, the unit consists of a work 
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A 


Pruitt Profiler P500. 


table with a vertically-mounted power 
quill set three inches off center. A rigid 
clamping arrangement permits the quill 
four inches vertical travel, and a 10° tilt 
on either side of vertical. 

Finger-tip speed control permits instant, 
precise, speed settings ranging from 100- 
45,000 rpm. The quill is powered by a 
direct drive %, %, or 1% hp. motor, 
depending on specifications, which is pro- 
tected from overload by a delayed action 
fusetron. Accuracies up to 0.0005-inch are 
possible with a button-actuated lead screw 
and a large, micrometer dial. Over-all di- 
mensions are: height, 35 inches, and floor 
space, 18 x 18 inches. Standard equipment 
includes a wheel dresser, straightedge, spare 
fuse, %4-inch collet, collet wrench, one 
guide button, two router bits, or two 
mounted grinding wheels. 
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Ultrasonic Cleaner 


Fourteen industrial-size ultrasonic clean- 
ing systems, designated Series 1500, have 
been added to the product line of Narda 
Ultrasonics Corp. These units comprise a 
SonBlaster ultrasonic generator and a five- 
gallon tank equipped with submersible 
transducers. With this combination, re- 
sidual deposits of polishing compounds, 
grease, dirt, or other materials can be re- 
moved speedily regardless of the geom- 
etry of the part. 
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Vital 
ingredients 
for the 


PLASTICS 


INDUSTRY 


METASAP VINYL STABILIZERS 


—designed to give better protection from 
heat and light. Whether you are produc- 
ing film, sheeting, floor tile or plastisols, 
thereisa Metasap Stabilizer todo the job. 


METASAP METALLIC SOAPS 


—these proven compounds not only 
improve internal lubrication of molding 
powders, but act as plasticizers. When 
dusted on molds, they supply external 
lubrication and prevent sticking. They 
also permit molding at lower pressures, 
help speed the molding cycle, promote 
longer mold life, improve the finish of 
the end product. 
* * * 

Remember, whatever your needs, 
you will fill them best—fill them 
fast—through Metasap. Write for 
full information. Our Technical 
Service Department will gladly 










make recommendations based 
/upon your specific requests. 
Metasap Chemical Company, 
Harrison, N.J. 





VITAL INGREDIENTS FOR THE PLASTICS INDUSTRY 


A subsidiary of CD 
| ® 


| Harrison, N.J. « Richmond, Calif. e Cedartown, Ga. 
| Boston, Mass. « Chicago, Ill. « London, Canada 
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How to reduce 
your mold costs 


D-M-E STANDARD MOLD BASES can reduce your mold 
costs in the design stage . . . during construction . . . and 
throughout the operation of the mold. 


Mold designers can reduce drawing board time by using D-M-E’s 
full-scale Master layouts, which provide locations of leader pins, 
return pins, screws and other standard details. Complete catalog 
specifications and prices on 31 standard sizes—up to 233(” x 
3514”"—eliminate guess-work in estimating the cost of the mold. 


But your savings don’t end there: Moldmaking time is turned 
into dollars earned, because all the plates in the assembly are 
precision ground—flat and square—ready for the moldmaker’s 
layout and machining (pictured above). The exclusive inter- 
changeability of all D-M-E plates and component parts gives you 
the added saving of immediate replacement in case of emergency. 


For the molder, the use of higher grades of CLEANER steel in 
D-M-E Mold Bases means added strength and longer mold life. 
And D-M-E’s range of standard sizes fit into more molding 
machines. 


Start saving now. ..with D-M-E STANDARD MOLD BASES! 


Over 1000 
D-M-E STANDARD 
MOLD BASES 
are always IN STOCK 
at local D-M-E Branches 
ready for 
IMMEDIATE DELIVERY 





WRITE TODAY FOR 
170 PAGE CATALOG 


DETROIT MOLD 


ENGINEERING CO. |: 


6686 E. McNICHOLS ROAD, DETROIT 12, MICHIGAN, TWinbrook 1-1300 

Contact Your Nearest Branch For Faster Deliveries! 

@ HILLSIDE, N.J.: 1217 Central Ave., CHICAGO: 5901 W. Division St. 
LOS ANGELES: 3700 S. Main St. 

@ D-M-E CORP., CLEVELAND: 502 Brookpark Rd., DAYTON: 550 Leo St. 

@ D-M-E of CANADA, TORONTO, ONT.: 156 Norseman Ave. 


More Variety-Lower Cost 


with MINI-JECTOR? 


Reg. U.S. Pat. Off. 
Plastic Injection Molding Machines 


The illustration shows but a few of the range of small (up to I'/, 
oz.) items made on MINI-JECTORS. Versatile, efficient MINI- 
JECTORS answer the critical need for lower 
cost development and production of fast-chang- 
ing varieties of small precision-molded plastic 
items. Savings begin with low initial investment 
(some under $1,000 complete) and mold blanks 
as low as $29.50. 


Write for free catalog showing models to fit your needs. 


NEWBURY INDUSTRIES, INC. 
P. O. Box 123, Newbury, Ohio 























CADET oevoesno 
weir: 


manutacturers of ORGANIC PEROXIDES 


BENZOYL PEROXIDE 
LAUROYL PEROXIDE 
MEK PEROXIDE 
2, 4 Dichlorobenzoy! Peroxide 


Descriptive Literature Available On Request. 
Distributed by 
CHEMICAL DEPARTMENT 
of 
McKESSON & ROBBINS, INC. 
155 East 44th St., New York 17, N.Y. 





Warehouse Stocks in 
Principal Cities 
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Boat patching is simplified by use of Neehi 
fiber-fortified polyester resins. 


Fiber-Reinforced Polyester 


A boat-patching resin compounded by 
the addition of minute fibers to a spe- 
cially-treated polyester has been placed 
on the market by Neehi Protective Coat- 
ings, Inc. The polyester used is a Plas- 
kon, product of Allied Chemical’s plas- 
tics & coal chemicals division, and the 
material is said to insure a hard, posi- 
tive cure at all temperatures. Profession- 
ally-smooth coatings of high impact 
strength have been obtained without the 
use of special finishing equipment. 

Fibers are held in suspension during 
application, then slowly settle to force 
out air bubbles. They act to produce an 
unflawed surface, at the same time add- 
ing strength and bonding quality to the 
final laminate. The finish sands without 
fouling the abrasive paper, and minimum 
shrink is encountered during cure. Com- 
pared with conventional resins, it is re- 
Ported to give greater film thickness, ten- 
sile strength, and can be applied faster. 

Before applying the resin, surfaces 
should be thoroughly dry and free of 
old paint. A coarse, open-face, paint 
Stripping abrasive disc should be used, 
since blow torch and paint remover drive 
some of the paint into the wood or fiber- 
glass surface. Oil spots must be removed, 
and cracks and seams should be caulked. 
Working temperatures of 65-75° F., under 
Ventilated cover, are best to avoid sneed- 
Ing of cure. 

A first “anchor” coat is applied to the 
hull after glass cloth has been measured 
and cut to shape. When this coating be- 
comes tacky, the cloth is positioned and 
smoothed with a roller. Without waiting 
for the first coat to harden, another coat 
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of resin is applied. The entire job is al- 
lowed to set and harden for 12 hours, 
after which the surface is smoothed with 
sandpaper and the final coat of resin ap- 
plied. The boat should be allowed to set 
for three days before putting it into water. 
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Butyrate Plastic Depth Gage 


A wrist watch-type depth gage for skin 
divers featuring a shock-proof case of East- 
man’s Tenite butyrate is available from 
U. S. Divers Co. Called the Nemo, it in- 
corporates a Bourdon-type device for pres- 
sure measurement and is accurate up to 
200-foot depths. 

The luminous dial is read easily 
through a curved, pressure-resistant buty- 
rate lens. An O-ring mounted in the lens 
holds it in position and keeps it water- 
tight. The water opening into the gage 
assembly is fitted with a filter and remov- 
able cap. Self-charging during the day, the 
gage dial need only be exposed for a few 
minutes to light in order to obtain maxi- 
mum luminescence. The gage strap is also 
plastic. Molder for this application is T- 
Tool & Die Co. 





Butyrate depth gage for skin divers. 
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Copolymer Adding Machine 


A midget adding machine weighing but 
7% pounds is available from Underwood 
Corp. Called the Add-Mate, the portable 
all-electric unit will add, subtract, multi- 
ply, subtotal, and total. Its two-tone, two- 
piece housing is molded of American 
Cyanamid’s Cymac 201, a methylstyrene- 





acrylonitrile copolymer. 

Tough and resistant to heat, staining, 
and denting, the Cymac housing is un- 
affected by the diester permanent lubri- 
cant. The serrated tear plate is also Cy- 
mac, and both parts are injection-molded 
by Nosco Plastics, in-. 
























Underwood's midget adding machine. 
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FINELY GROUND 





Increased strength . . . high 
impact resistance . . . com- 
patible with all resins . .. and 
best thermal and electrical 
properties of any mineral 
filler. It is transparent, tough, 
flexible and chemically inert. 


50 YEARS OF PRODUCING 
FINELY GROUND MICA 


Che Cnglish Hlica Co. 


Amt R 






hur 
aN 





Plastics Applications (Cont'd.) 








Polyethylene vent is bolted or sewed to boat 
covers at strategic locations. 


Low-Density Polyethylene Vents 


A flexible polyethylene ventilator, about 
the size of a small drinking cup, is being 
offered by Hoosier Tarpaulin & Canvas 
Goods Co., as the answer to mildew and 
dry rot in covered boats. Although poly- 
ethylene, nylon, vinyl, neoprene, and other 
synthetic covers are strong and waterproof, 
they cut off circulation so completely that 
condensation occurs. This soaks the cush- 
ions and boat gear, bringing on rust, mil- 
dew, and rot. . 

Hoosier’s Fab-Vent exhausts hot, moist 
air, and can be sewed or bolted to the 
cover. The firm does this at the factory; 
however, boat-owners can purchase the 
vents and install them in minutes. A 
unique baffle plate keeps water and most 
insects from entering ventilated areas, yet 
permits free passage of air. The vents also 
keep tents and awnings 10-20° cooler. 
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Copolymer Cocktail Mixer 


A plastic cocktail blender called the 
Bon Vivant has been placed on the mar- 
ket by Research to Reality, Inc. No mat- 
ter what may be the desired proportions, 





Bon Vivant plastic cocktail mixer. 





the blender mixes the exact amounts of 
ingredients automatically. When full, it 
holds 32 ounces; empty, it weighs less 
than a pound. 

The outer bowl is molded of clear 
Bakelite C-11, an acrylonitrile-styrene co- 
polymer. The molder is Avsco, Inc. Inert 
to food acids and flavors, the bowl does 
not carry the taste of one drink over 
to the next. It can take considerable 
abuse, and will not shatter or break if 
dropped. 

The blender’s versatility springs from 
a novel arrangement of the two plastic 
containers, one inside the other, which 
pour through the same spout. A dial on 
the cover controls the flow from both, 
and may be set for regular, dry, or 
straight. There is also a numbering ar- 
rangement for a more exact measuring. 
Ingredients can be poured and chilled, 
however the actual mixing does not take 
place until the drink is poured. 
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Fluorocarbon gasketing for Pyrex pipe. 


Teflon Snap-On Pipe Gaskets 


Chicago Gasket Co. has announced the 
marketing of a line of Teflon Snap-On 
gaskets for Pyrex pipe. Fabricated to 
close tolerances from solid material, the 
gasketing is said to assure a perfect leak- 
proof fit. Two basic types are available: 
Double Snap-On for glass-to-glass joints 
and Single Snap-On for glass-to-metal 
connections. 

The “snap-on” feature eliminates the 
need to hold the gasket while making 
up a flanged connection. The reverse side 
of the double-snap has a lip which pro- 
vides perfect centering of the mating pipe. 
Units are made to fit all sizes of Corn- 
ing Glass pipe from 1-6 inches in diam- 
eter. Teflon is a Du Pont fluorocarbon 
product. 
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Phenolics in Portable Washer 


A portable laundry washer incorporat- 
ing a phenolic base and impeller has been 





AMI portable washer has Durez phenolic base 
and impeller. 


introduced commercially by AMI, Inc. 
Weighing less than ten pounds, the unit 
is but 14% inches high and operates ef- 
fectively in seven inches of water. It 
washes and rinses up to four pounds of 
clothes in 7-10 minutes. The container 
used in this test measured 18 inches in 
diameter, about the size of the average 
washer tub. 

The AMI washer is mounted on suc: 
tion cups to hold it firmly in place, and 
can be plugged into any electrical out- 
let. The base is molded of Durez red, 
agitator-type phenolic, which is resistant 
to moisture and detergents. A series of 
18 radial ribs on the underside add 
strength and rigidity, while serving to de- 
flect water outward from the impeller. 

The above-mentioned base was molded 
in a two-cavity mold, using a 250-ton 
press with preforms and electronic heat- 
ing. The impeller is molded of Durez 
phenolic in a two-cavity mold, the press 
in this instance being a 100-ton compres- 
sion unit. This impeller serves as the 
centrifugal pump and rotates at approxi- 
mately 1,550 rpm. Modern Plastics Corp 
molds the base; Plastic Service Corp., the 
impeller. 
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Polyethylene Double Bucket 


A two-compartment bucket molded of 
Monsanto’s polyethylene resin has been 
added to Federal Tool Corp.’s housewares 
line. Called the Wash ’N’ Rinse, the buck- 
et holds seven quarts in each compartment. 
Both compartments are designed to take 
the longest and widest double sponge 
mops, and are graduated by quarts. 

Made to withstand vigorous usage, the 
bucket stands 9%4 inches high and meas- 
ures 12% by 12% inches at the top. It 
is equipped with a comfort-grip polyethy- 
lene handle which affords perfect bal- 
ance. In addition to holding both wash 
and rinse water, the bucket has a host 
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Wash 'N' Tote polyethylene bucket. 


of other uses such as dishpan, garbage 
pail, beverage toter, ice chest, diaperette, 
and waste basket. Available colors are 
red, yellow, and turquoise. 
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a 


All-polyethylene bilge pump, down stroke. 


All-Plastic Bilge Pump 


An all-plastic bilge pump of Grex high- 
density polyethylene has been placed on 
the market by Edward M. Melton & Co. 
Trade-marked Trylon, the 10-ounce pump 
delivers maximum flow with little effort. 
Non-corrosive, it floats. 

The Trylon pump costs only a fraction 
of what conventional boat pumps cost. It 
has a normal height of 24 inches, but can 
be lengthened to 41 inches by an extension 
Pipe. This pipe can be sawed into two parts, 
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thus increasing the height of the pump and 
the length of the spout. Parts need no 
lubrication, and the pumps have an easy 
stroke which permits the pumping of about 
10 gallons per minute with a minimum of 
effort. 

Exclusive “fish gill” valves make it pos- 
sible to pump water on both the down 
stroke and the up stroke. Main chamber is 
yellow for greater visibility, and all parts 
telescope into the main chamber for com- 
pact storage. Grex is the trademark of 
W. R. Grace’s polymer chemical division 
for high-density polyethylene. 
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Impact-Styrene Washer Filter 


The lint filter molded by Plastic Service 
Corp., for the Easy Laundry Appliance 
division of Murray Corp., is now Bake- 
lite’s high-impact styrene TMD-5161. Call- 
ed the Tip-Top, the filter fits directly into 
the lid. The material’s good flow charac- 
teristics made it an easy molding job, it 
is resistant to shock, detergents, and hot 
water. Easy equips its two deluxe models, 
Regent and Riviera, with the plastic filter. 
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When the probiem is 


inorganic pigments and 


extenders for compounding 


plastics... 


RELA invites you to 
take advantage of its 80 YEARS 
EXPERIENCE 


Today Williams offers a complete line of inorganic pigments 
and extenders for the plastics industry. All have color per- 
manence and chemical stability. Here is a representative 
list of these products. 


Pure Red Iron Oxides + Pure Yellow Iron Oxides + Pure 
Black Iron Oxides + Pure Brown Iron Oxides + Pure 
Chromium Oxide Greens + Pure Hydrated Chromium 
Oxides - Umbers «+ Siennas + Lampblack + Anhydrous 


Calcium Sulfate + Barytes + Calcium Carbonates 


Send today for detailed Technical Reports which give you 
complete description of the chemical and physical prop- 
erties of each. Address Department 37, C. K. Williams 
& Co., 640 N. 13th Street, Easton, Pennsylvania. 


ta ae 


. St. Louis, Illinois e Easton, Pennsylvania . Emeryville, California 














Ti Ah tvcbure 


Write item numbers on Readers’ Service Card to obtain more information. 








“Condensed Reference File.” Bakelite 
Co. 12 pages. This illustrated booklet gives 
technical data and practical information 
about current applications of polyethylene, 
phenolic, vinyl, polystyrene, and epoxy 
resins, In addition it incorporates a flipout 
table of physical, mechanical, chemical, 
thermal, and electrical properties of each 
of these plastics. 
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“IMS 1959 Injection Machine Nozzle 
Catalog.” Injection Molders Supply Co. 56 
pages. Full scale drawings of all known 
nozzle types including many special pur- 
pose units such as ball shut-off,“ nylon, 
and color dispersion models are featured 
in this catalog. Seven pages are devoted 
to nylon nozzles, and order forms are 
included. 
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“Uddeholm Chart of Comparable Tool 
Steel Brand Names.” Uddeholm Company 
of America, Inc. 1 page. This chart lists 
brand names of 13 major tool steel sup- 
pliers classifying, by general type and SAE 
number, 16 different grades of tool steel. 
Thus comparable brand names may be 


identified within any given tool steel 


classification. 
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“Chromalox Electric Strip Heaters.” 


Bulletin No. F-1613. Edwin L. Wiegand 
Co. 4 pages. Industrial uses of this type 
of heater are explained with the help of 
32 illustrations. A chart outlines the range 
of sizes, wattages, sheaths, and special 
features available to modify the company’s 
11 basic types. 
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“Engineering Design Specifications.” 
Detroit Mold Engineering Co. 4 pages. 
Specifications applying to this firm’s com- 
plete line of standard mold bases are listed. 
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“Hysol 6040 Compounds.” Houghton 
Laboratories, Inc. 3 pages. A complete 
group of epoxy compounds together with 
a data chart comparing properties of 
three of the base resins when used with 
five different hardeners are included in 
this bulletin. 
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“Anhydrous Ammonia.” Sun Oil Co. 
1 page. Information on physical-chemical 
properties and specifications, as well as the 
company’s shipping and service facilities 
are described in this bulletin. A brief list 
of uses for anhydrous ammonia and a 


list of other 
included. 


Sun petrochemicals is 
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“Kempore R-125.” Bulletin PKB-2. Na- 
tional Polychemicals, Inc. 7 pages. Appli- 
cation of this hydrazine-dcrived blowing 
agent in expansion calendered PVC 
sheeting, extruded stocks, and _plastisol 
compounds is described. 


Readers’ Service Item 257 






“Plastics for Industry.” Air Accessories, 
Inc., Delta Products Div. 144 pages. This 
catalog gives current specifications and 
prices on most plastics in production 
today. Technical information, properties, 
and descriptions of sheets, rods, film, 
tubing, and specialized plastics are covered. 
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“1958 General Catalog.” Ivan Sorvall, 
Inc. 10 pages. The complete line of Serv- 
all laboratory instruments is described in 


this illustrated pamphlet. Included are 
various centrifuges, ultra-microtomes, 
high-speed homogenizers, high-precision 
conductivity bridges, electrophoresis and 
chromatography equipment as well as 
other apparatus. 
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“Shaft-Tite Industrial Rolls.” Catalog 
180. Rodney Hunt Machine Co. 45 pages, 
This roll buying guide furnishes detailed 
information about the engineering, con- 
struction, and application of all types of 
wood, rubber, metal, and plastic rolls. The 
company’s engineering and service facili- 
ties also are described. 
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“RCI Methanol.” Reichhold Chemicals, 
Inc. 3 pages. Applications, physical 
properties, and specifications of methanol 
are discussed in this leaflet. Included also 
is information on handling, storage, health 
hazards, and a chart showing the proper- 
ties of water-methanol solutions. 
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“RCI Peroxide 780.” Reichhold Chemi- 
cals, Inc. 3 pages. Similar in format to 
the above, this brochure describes a poly- 
meric, epoxy type plasticizer. Six com- 
parison graphs show relative behaviour 
characteristics of compounds plasticized 
with Peroxidol 780, DOP, and a DOP- 
780 blend. 
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Thermo 
Electric Co., Inc. 28 pages. Four basic 
thermocouple designs, their uses and ad- 


“Miniature Thermocouples.” 


vantages, calibrations and temperature 
ranges, as well as adaptors and mounting 
accessories are described in this illustrated 
catalog. Ordering and installation in- 
structions are provided. 
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“IMS Heater Band Stock List.” Injection 
Molders Supply Co. 1 page. Thirty-three 
of this company’s heater bands are 
listed, showing sizes available from stock, 
power and voltage requirements, and . 
prices. 
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“Universal Unlimited.” Universal Un- 
limited, Inc. 16 pages. This illustrated 
brochure describes the company’s complete 
line of thermoplastic parts and outdoor 
advertising signs, as well as sheet metal 
fabrications. 
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“Industrial Hygiene and Toxicology— 
Vol. I.” Second revised edition, edited by 
Frank A. Patty. Interscience Publishers, 
250 Fifth Ave., New York 1, N. Y., Cloth, 
7 by 10 inches, 830 pages. Price, $17.50. 

This first volume of a _ three-volume 
work concerns itself with the general 
principles of industrial hygiene. In its re- 
vised form, it incorporates major changes 
of emphasis in favor of noise, heat and 
its control, ionizing radiation, human en- 
gineering, industrial safety, sanitation, air 
pollution, and illumination. 

Following a brief historical resumé 
tracing the development of this science 
both in the United States and abroad, 
the editors explain the importance of 
records, reports, and their statistical eval- 
uation. Methods of taking surveys, com- 
pilation of meaningful data, administra- 
tion, as well as qualifications and training 
of industrial hygienists are considered in 
this section of the book. 

Under human engineering, the role of 
human body size and capabilities with 
respect to equipment design are considered 
in addition to temperature, humidity, 
noise, and vibration. Sampling, analysis, 
and control of atmospheric contaminants 
are given comprehensive treatment in 
chapters dealing with air conditioning and 
cleaning, ventilation, respiratory protective 
devices, pulmonary dust diseases, and air 
pollution in and out of the plant. 

The chapter on radiant energy explains 
the fundamental concepts of radiation in- 
jury causes, describes its genetic effects, 
and points out methods of protection 
against gamma, X, and infrared radiation. 
While yet a controversial subject, illumi- 
nation is given broad treatment ranging 
from a definition of lighting terms and 
units to an analysis of the advantages 
and disadvantages of several different 
light-source types. 

Neither a medical book nor one in- 
tended for legal reference, its main pur- 
Pose is to present industrial hygiene and 
toxicology in detailed yet easily under- 
standable form. References are included 
for those wishing to pursue specific sub- 
jects In greater detail. 





“Proceedings of 1957 Precautionary 


Labeling Conference.” Manufacturing 
Chemists’ Association, Inc., 1625 Eye 
Street, N.W., Washington 6, D.C. Paper, 
82 by 11 inches, 52 pages. Price, $1.00. 

This book includes complete papers 
Presented at the conference as well as 
a list of the 225 government, industry, and 
public relations representatives who at- 
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tended. Papers and authors include: “His- 
tory and Development of Precautionary 
Labeling for Chemicals,” Ralph G. Troup, 
J. T. Baker Chemical Co.; “MCA Uniform 
Principles of Precautionary Labeling,” 
John B. Williamson, American Cyanamid 
Co.; “Review of Today’s Labeling Laws 
and Regulations,” Chester L. French, 
Mallinkrodt Chemical Works; “Review of 
Proposed Laws for the Future,” Nicholas 
M. Walker, Pennsalt Chemicals Corp.; 
“MCA Activities Related to Precaution- 
ary Labeling,” James D. Kittelton, MCA, 
Inc.; Health Hazards as Related to Pre- 
cautionary Labeling,” John H. Foulger. 
E. I. du Pont de Nemours & Co., Inc.; “A 
Review of the Manufacturer’s Legal Re- 
sponsibilities,” George E. Brewer, Shell 
Chemical Corp.; and “A Forward Look 
at Your Precautionary Labeling;” John 
B. Tuttle, Enjay Co., Inc. 





“A Review of the Air Force Materials 
Research and Development Program.” 
H. E. Hines, Wright Air Development 
Center. Order PB 111648S3 from OTS, 
U. S. Department of Commerce, Washing- 
ton 25, D. C. Paper, price, $4.75. 

This volume contains abstracts of 270 
technical reports on the Air Force’s ma- 
terials research and development program 
which were written during the 12-month 
period between July 1956 and June 1957. 
Fifth in a series which reviews the pro- 
gram since 1951, this compilation covers 
research in adhesives, metallurgy, analysis 
and measurement, biochemistry, textiles, 
petroleum products, plastics, packaging, 
protective treatments, and rubber. Avail- 
able reports are designated in the publica- 
tion and, in addition, contractor, investi- 
gator, and numerical indexes of all 
technical reports issued during the period 
March 1923 to June 1957 are included. 





“Adhesives and Sealants in Building.” 
Building Research Institute, 2101 Consti- 
tution Ave., Washington 25, D.C. Paper, 
8% by 11 inches, 160 Pages. Price $5.00. 

This book contains the 21 papers which 
were presented at the December 1957 con- 
ference conducted by the Building Re- 
search Institute in Washington, D.C. The 
first part of the conference was of an 


introductory nature, and five papers de- 
scribe adhesives, sealing compounds and 
tapes, preformed gasketing materials, and 
pressure sensitive tapes. Part II concerns 
itself with sealing joints in the building 
interior; part III, adhesives for the build- 
ing interior; part IV, adhesives for struc- 
tural materials and components; and part 
V, with the future of adhesives and seal- 
ants in building. Subsequent panel dis- 
cussions as well as a conference round-up 
and a summary of the papers also are in- 
cluded. Quick perusal is facilitated by the 
addition of thumbnail abstracts. 





“Manufacturers’ Agents’ Guide.” Man- 
ufacturers’ Agent Publishing Co., 505 
Fifth Ave., New York 17, N.Y. Paper, 
8% by 11 inches, 149 pages. Price, $10.00. 

More than 10,000 manufacturers who 
who distribute their products through 
agents have been listed alphabetically 
under pertinent industry classifications 
in this guide. In addition to company 
names and addresses, information on 
principle products, estimated credit rating, 
and name and title of the sales executive 
have been included. The guide details 
steps to follow in communicating with 
manufacturers, suggests commission scales 
for various products, shows typical clauses 
to consider in a manufacturer-agent con- 
tract, and provides data on operations as 
an agent. 





“Man-Made Fibers.” R. W. Moncrieff. 
John Wiley & Sons, Inc., 440 Fourth 
Ave., New York 16, N. Y. Cloth, 5% by 
8% inches, 661 pages. Price, $9.75. 

First published under the title, “Arti- 
ficial Fibres,” in 1950, this third and 
revised edition has been renamed to keep 
abreast of changing industrial terminology. 
While following the general lines of the 
earlier editions, this volume has been 


‘ brought up to date and incorporates much 


information on the newer materials. 
Part I deals with the structure and 
properties of fibers, their synthesis, 
orientation and crystallinity, chemical con- 
stitution and properties. Part II concerns 
itself with regenerated and modified cellu- 
losic and alginic fibers; part III examines 
regenerated protein fibers such as casein, 
maizin, soybean, and other vegetable 
protein fibers; Part IV considers synthetic 
fibers and metallic yarns; and Part V 
discusses processing problems. A list of 
commercial man-made fibres is included 
as well as a bibliography for those wishing 
further information on this subject. 
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Materials 


“Structure of High Polymers,” E. Bua, 
Poliplasti, 5, 24, 27 (Nov.-Dec. 1957). 

The concepts of the regularity of the 
molecular structure of synthetic olefin 
polymers and the relation of structure to 
crystallinity and polymer properties are 
treated along general lines. Next, the 
preparation of isotactic polymers, the 
regular structure of which gives a high 
degree of crystallinity and, consequently, 
unusual physical properties, are con- 
sidered. The case of polypropylene, in 
particular, is discussed and its properties 
compared with those of other thermo- 
plastics. (In Italian.) 


“Synthetic Resins for Glass-fiber Rein- 
forced Plastics,” H. Sauer, Kunststoffe 48, 
5, 205 (May 1958). 

Which of the various materials available 
is to be selected for the production of glass- 
reinforced plastics depends on the proper- 
ties of the resin, processing conditions, 
price of the resin, as weil as on other 
factors. In this review, the plastics suitable 
for combining with fiber glass, their prop- 
erties, and how the best use of these prop- 
erties is to be made are considered. (In 
German.) 


“Cellular PVC Produced by Gas Ab- 
sorption under High Pressure,” H. Linde- 
mann, Kunststoffe, 48, 5, 194 (May 
1958). 

The process for producing Airex flexible 
and rigid cellular PVC involves the ab- 
sorption of gas under high pressure by 
suitably stabilized pastes or powders. Gas 
mixtures are used which ensure very rapid 
and complete equalization of pressure by 
diffusion, resulting in volumetrically and 
dimensionally stable products and great 
uniformity of cell structure. Among prop- 
erties claimed is the greater strength of 
rigid types in sandwich structures, as com- 
pared with other materials, thus opening 
news fields of application. Their use in 
boatbuilding is especially noted. (In Ger- 
man). 


“Shrinkage and Expansion of Pheno- 
plastics,” R. Thater, Plaste u. Kautschuk, 
4, 9, Section P-13 (Sept. 1957). 

The factors which caused concentric 
cracks in a phenoplastic pipe-fitting and 
linear cracks in electrical contact nuts with 
molded-in bushings, soon after use are 
discussed, with special reference to the 
part played by shrinkage and expansion 
of the materials. (In German.) 


“Long Term Behavior of Plastics Pipe 
under Pressure,” M. Juillard and J. Crespy, 
Ind. Plastiques Mod., 10, 4, 38 (April 1958). 

The authors consider two types of tests 
for rigid PVC and high-pressure poly- 
ethylene used for pipe. These are the 
breaking strength under high stress, and 
relaxation tests for the indirect determina- 
tion of “strength limit.” The value of the 
strength limit is proposed as a basis for 
determining a coefficient of ‘safety in 
service and for approval and acceptance 
tests. (In French.) 


Processing 


“Hints on Dry-coloring Thermoplastic 
Granules,” J. Coudenhove-Kalergi, Plast- 
verarbeiter, 8, 9, 326 (Sept. 1957). 

The advantages, as well as the limita- 
tions, are outlined for the application of 
the method of dry-coloring granules by the 
average processing firm. The factors which 
determine results are mentioned as being 
mixing, particle size, and the use of wet- 
ting agents and dispersion nozzles. (In 
German.) 


“Forming Acrylic Glass Sheet,” H. 
Greiner, Plastverarbeiter, 8, 8, 290 and 
8, 9, 333. (Aug. & Sept. 1957). 

The principal methods of forming acrylic 
glass plate and sheet are bending, drawing, 
and blow, vacuum and stretch forming. 
The processes are examined and compared, 
and the limitations of each indicated in 
regard to the production of distortion-free 
transparent acrylic glass. (In German.) 


“Processing and Manipulation of Acryl- 
ics,” P. Weisert, Kunststoffe, 48, 4, 147 
(April 1958). 





In the reference system used, the first 
number following the magazine name is 
the volume number, the second is the 
issue number (if any), and the third is 
the first page on which the abstracted 
article appears in that magazine. 


Request for copies, reprints, or further 
information on any article abstracted in 
this department should be addressed to 
the publisher of the magazine where the 
article appeared. A complete listing of 
the publishers and addresses of these 
magazines is printed here quarterly. 

The next complete listing will appea- 
in February. The last listing appeared in 
the November issue. 











Review of methods for processing and 
manipulating acrylic glass (polymethyl. 
methacrylate). Properties of normal and 
extruded acrylic glass and of copolymers 
based on acrylics are discussed, as well as 
various applications in buildings, lighting 
fixtures, wall panels, wash bowls, roofs. 
storm windows, encapsulating, in surgical 
appliances, the radio industry, and in ad- 
vertising. (In German.) 


Applications 


“Strength of Screw Jointing in Plastics,” 
H. Peukert, Kunststoffe, 48, 4 189 (April 
1958). 

Screw threads cut in plastics do not 
insure screwed connections with the requi- 
site strength because of the low shear 
strength of the materials. This deficiency 
is Overcome by the use of the Ensat in- 
serts of steel or brass which were devel- 
oped to make possible both wear and high- 
load resistant connections, even with notch- 
sensitive plastics. Tests on extraction, bend- 
ing, and tensile-shear strengths in Ensat 
rigid PVC joints are described. (In Ger- 
man.) 


“Plastics in Building and Construction,” 
M. F. X. Gigliotti, Plastics Industry, 16, 8, 
14 (Aug. 1958). 

A short discussion of engineering and 
construction work for certain plastics ap- 
plications. 


“Modern Packaging Films in the Food 
Industry,” W. Tiebel, Plastverarbeiter, 7, 
7, 242, (July 1957). 

Review of the principal fields of applica- 
tion of plastic films for packaging foods, 
with special reference to lined foils. (In 
German.) 


“Jointless Floorings for Sea-going Ves 
sels,” W. Schwarz, Plaste u. Kautschuk, 
4, 7, 256 (July 1957). 

The preparation and laying of appro- 
priate vinyl jointless flooring to a thick- 
ness of 10-20 millimeters on the iron deck 
of a sea-going vessel is described. (In 
German. ) 


“Development and Characterization of 
Plastic Packaging Films,” O. Hermann, 
Kunststoffe, 48, 2, 4 (Feb. 1958). 

The materials suitable for plastic films, 
especially for packaging, are dealt with, 
special attention being given to the im- 
provement of film properties by uniaxial 
and biaxial stretching, and the combination 
ot different plastic films or of metal with 
plastic film. The fitness of a film for 
specific purposes and the inadequacy of 
physical constants as indications of film 
strength under service conditions are com 
sidered, and the need for testing a material 
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in the form in which it is to be used is 
stressed. Current impact and cold-com- 
pression tests are examined critically and 
alternate methods suggested. Finally, a 
graphical method is proposed for repre- 
senting properties of commercially-avail- 
able films to give a prospective consumer 
an over-all view of their fitness for dif- 
ferent purposes. (In German.) 


“Plastics Can Transform Agriculture,” 
J. Soyeur, Ind. Plastiques Mod., 9, 10, 8; 
10, 1, 5; 10, 2, 13; 10, 3, 5 (Jan., Feb. & 
Mar. 1958). 

The many applications of plastics in 
agriculture and horticulture, and how they 
are transforming the production of vege- 
tables, fruits, and flowers in countries in 
northern and southern latitudes, both in 
the East and West, are reviewed. The 
characteristics of the major plastics used 
for the several purposes and their limita- 
tions, as well as their wide possibilities, 
are discussed in detail. Specific examples 
of present uses and results are cited. (In 
French.) 


“Cementing PVC in the Building and 
Footwear Industries,” C. Saint-Mleux, Ind. 
Plastiques Mod., 10, 3, 15 (March 1958). 

A brief consideration of the types of 
adhesives suitable for bonding PVC floor- 
ing materials to wood and concrete sur- 
faces, and for cementing footwear uppers 
to soles. (In French.) 


“Plastics Wrappings as Anti-Corrosion 
Protection for Underground Pipes,” R. 
Rohm, Kunststoffe, 48, 5, 231 (May 
1958). 

During the last five years or so, band- 
ages of PVC and polyethylene have been 
used to protect underground conduits and 
pipes from corrosion. The method of ap- 
plying such bandages to pipes and flanges 
is explained in detail, and results obtained 
in various applications are described. (In 
German. ) 


“The Increasing Use of Synthetic 
Glues,” R. de Boer, Plastica, 10, 12, 930 
(Dec. 1957). 

The numerous types of glues are classi- 
fied and the importance for industrial ap- 
Plications of pot-life and general resist- 
ance are briefly mentioned. A number of 
special applications of synthetic glues are 
described, including their use in the wood- 
Working industries, in ship-building; for 
girders in bridge construction; in the 
building industry; as means to improve ap- 
pearance and strength of concrete; as 
‘onds for sound-proofing and insulation 
Materials; in decorating; in metal-to-metal 
bonds; and in paper-making. (In Dutch.) 
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Plasticizer Data 


TO HELP YOU CHOOSE THE RIGHT PLASTICIZER 


this Harflex* 
Plastictzer ts 
non-toxic 


Dibutyl Sebacate 


FDA Accepted « Odorless + Tasteless + Excellent Low Temperature Characteristics 


Appearance 
Color, APHA 


Specific Gravity, 20/20°C...............-.ceeee ....0.936 + 0.003 
Free Scidity, OS GOONS OCID...... cc cteccccccccsccccccccs 0.01% max. 
Ester Content 99.0% min. 


....Clear liquid 


Other Uses 


Vinyl! chloride resins, copolymers and plastisols, safety glass 
and safety plastic interlayers, cellulose acetobutyrate, neo- 
prene and acrylonitrile-butadiene copolymer low tempera- 
ture formulations, rubber hydrochloride films. 

Dicapryl Phthalate-least expensive of the phthalate plastic- 
izers-is FDA accepted for foods of high water content only. 
HARCHEM also produces a full line of sebacate, phthalate, 
adipate and rye plasticizers. The Harchem Division 
laboratories will gladly assist you with your plasticizer 
ayy or will supply additional data including formu- 
ation test results and formulation suggestions for any 

Harflex Plasticizer. 
Address inquiries to Dept. H-39. 7-3 


, HARCHEM DIVISION 


WALLACE & TIERNAN, INC. 
25 MAIN STREET, BELLEVILLE 9, NEW JERSEY 





iN CANADA: W. C. HARDESTY CO. OF CANADA, LTD., TORONTO 





fe FEEDERS & METERS 


for dry free-flowing materials 


e automatic batch control 
® continuous blending 
e materials accounting 


Accuracy 1°, 
Rates 3 to 3000 Ibs. per min. 


Write for Bulletin No. M-32.73 
WALLACE & TIERNAN 


INCORPORATED 
25 MAIN ST., BELLEVILLE 9, N. J. 
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General 


“Fundamentals of Practical Nomo- 
graph,” H. Gut, Kunststoffe Rundschau, 4, 
6, 240 (June 1957). 

This is the first of a series of articles 
intended as a course of instruction on how 
to set up nomograph scales and how they 
can be utilized. (In German.) 


“The Label-Package Component,” F. 
Beck, Kunststoffe, 48, 2, 52 (Feb. 1958). 

As a combination of the seal, a means 
of information, guarantee and advertise- 
ment, the labels are described briefly, in- 
cluding self-adhesive and heat-sealed types. 
(In German.) 


“The Effect of Plastics on Bacteria,” 
W. G. Walter, B. Beedle, R. Rodriguez, 
and Dorothy Chaffey, SPE J., 14, 8, 36 
(Aug. 1958). 

Results of a study showing the effects 
of 23 different plastics on bacteria com- 
monly encountered in milk. 


“Developing Consumption of Plastic 
Footwear,” R. Lucot, Ind. Plastiques Mod., 
10, 5, 18 (May 1958). 

Of the 7,000,000 pairs of all-plastics 





shoes produced annually in France, 80% 
are exported. The factors limiting the sale 
of these goods in France itself are exam- 
ined and measures are recommended for 
expanding consumption, particularly in 
France. (In French). 


“The Challenge of Plastics to the Arts 
and Technology,” M. Thomas, Trans. 
Plastics Inst., 26, 63, 3 (Jan. 1958). 

An address by Sir Miles Thomas, chair- 
man of Monsanto Chemicals, Ltd., to the 
Plastics Institute Education Conference, 
held in London in October 1957. Sir 
Thomas examined what engineers, archi- 
tects and designers know about plastics 
and how to use them. He stressed that 
a fresh outlook on the technology and 
application of plastics is necessary, an 
alliance of old and new, if the new de- 
mands are to be met, and called for co- 
operation between technologists, designers 
and consumers, as well as for proper pub- 
licity and education. 


“Plastics Promote Efficiency and Econ- 
omy,” R. Walter, Kunststoff-Rundschau, 
4, 9, 398 (Sept. 1957). 

The author shows how the use of 
plastics has helped to promote efficiency 
and economy in various industrial proc- 
esses, including the production of molds 
for foundry work; as laminates to replace 
metal parts in machinery; as decorative 


materials; in various applications in build- 
ings and the home; as non-flammable floor. 
ings and paneling; lightweight tanks for 
ships; sheathing for cables; anti-corrosion 
apparatus for the chemical industry; and 
for making engineering models for optical 
stress analyses. (In German.) 









“Breakthrough in Polymer Technology,” 
Irving Skeist, SPE J., 14, 9, 25 (Sept. 1958), 

A brief review of research work on 
polymers being performed by various 
laboratories, and how this research work 
is transformed into production on a large 
scale. 













“Preparing Objects for Anti-Corrosion 
Finishing,” H. Strzelba, Plaste u. Kauts- 
chuk, 4, 9, 357 (Sept. 1957). 

The pre-treatment of iron, wood, and 
light metals before application of finishing 
coats, particularly for protection against 
corrosion, is discussed in detail. Attention 
is called to the commonest mistakes made. 
(In German.) 













“Europe’s Growing Plastics Industry,” 
Z. Merzei, SPE J., 14, 8, 17 (Aug. 1958). 

A brief review of the current status of 
the European plastics industry. 
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Materials 





Polyethylene Expansion Material. No. 
2,835,634. Sergius Vernet and George 
Asakawa, Yellow Springs, O. (to Antioch 
College, Yellow Springs, O.). 

A thermally-expansible pellet consisting 
of discrete heat-conducting particles sus- 
pended in polyethylene was obtained. 
The polyethylene material used was solid 
below its expansion temperature range, at 
which point it transforms into a gel. In 
the latter stage, it holds the heat-conduct- 
ing particles in suspension without the 
need of a separate binder material. 





















High Styrene-Low Diene Resins of High 
Heat Softening Point. No. 2,835,645. James 
D. D’'lanni, Akron, and Harold S. Sell, 
Cuyahoga Falls, O. (to Goodyear Tire & 
Rubber Co., Akron, O.). 

A resin with a heat distortion point of 
at least 170° F. is obtained by polymeriz- 
ing styrene and butadiene monomers in the 
presence of a styrene latex. 















Process for Preparing Polystyrene Block 
Polymers. No. 2,835,658. John L. Lang, 
Midland, Mich. (to Dow Chemical Co., 
Midland, Mich.). 

A mixture of styrene and beta-propio- 
lactone are mixed and sequentially sub- 
jected to a free radical polymerization. 
The resultant polymer is hydrolyzed with 
water and brought into reactive contact 
with a polyfunctional compound. 















Stabilization of an Unsaturated Poly- 
ster with a Mixture Comprising Re- 
sorcinol Monobenzoate and a Mono or 
Dihydroxy Benzophenone. No. 2,835,649. 
Albright Nicholson, Warrensville Heights, 
and Stanley B. Elliott, Bedford, O. (to 
Ferro Chemical Corp., Bedford, O.). 
The unsaturated polyester of a glycol 
and dicarboxylic acid is stabilized against 
ultra-violet light degradation through the 
addition of 0.01-10% of an agent con- 
‘isting of 10-90% resorcinol monobenzoate 
and a hydroxybenzophenone. 























Coated Plastic Articles. No. 2,836,318. 
Jules Pinsky, West Hartford, Albert E. 
Adakonis, East Hartford, and Alvin R. 
Nielsen, Hartford, Conn. (to Plax Corp., 
Bloomfield, Conn.). 

A curable coating which renders the 
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surface of a plastic container less perme- 
able to fluids is obtained by mixing the 
following two materials: an epoxy reac- 
tion product of epichlorhydrin, p,p’dihy- 
droxy-diphenyldimethyl methane, and 
epihydric alcohol reacted with epichlor- 
hydrin and dimethyl, p-hydroxy-diphenyl, 
p-hydroxy-o-phenyl methane; and 3,4- 
epoxy-6-methyl cyclohexylmethyl-3, 4- 
epoxy-6-methylcyclohexane carboxylate. 


Linear Polyester Compositions Contain- 
ing a Gentisic Acid Derivative as a Heat 
Stabilizer. No. 2,835,648. Gerald R. Lap- 
pin and Louis D. Moore, Jr., Kingsport, 
Tenn. (to Eastman Kodak Co., Rochester, 
N. Y.). 

The polyester is stabilized through the 
addition of 0.1-10 parts by weight of a 
gentishydrazide or gentisanilide per 100 
parts by weight of polyester. 


Epoxy Resin Compositions Containing 
Polyvalent Metal Phenolates or Pheno- 
late-Aldehyde Resins and the Process of 
Their Production. No. 2,837,493. Felix 
Schlenker, Wiesbaden, Germany. (to Chem- 
ische Werke Albert, Wiesbaden-Biebrich, 
Germany). 

The epoxy resin is derived from a di- 
phenol and an epihalogenhydrin or dihal- 
ogenhydrin. The hardening agent used is 
a polyvalent metal phenolate or a poly- 
valent metal-modified phenol-aldehyde 
resin. The metal should be aluminum, ti- 
tanium, iron, or tin. 


Process for Raising the Softening Point 
of Hydrocarbon Resins and Product Pro- 
duced Thereby. No. 2,837,491.—John F. 
McKay, Jr., Cranford, N. J. (to Esso Re- 
search & Engineering Co., New York, 
N. Y.). 

About 100 parts of a hydrocarbon resin, 
prepared by the polymerization of a hydro- 
carbon fraction boiling at 20-280° C., and 
containing 10-35% conjugated diolefins 
and 30-56% mono-olefins, are mixed with 
about 10 parts of a metal resinate. This 
mixture is heated above 240° C., but be- 
low the decomposition temperature of the 
resin, for 1-6 hours. 





Printed copies of patents are available 
from the Commissioner of Patents, Wash- 
ington 25, D. C. Prices, 25¢ each. 

—The Editor 











Composition Comprising a Polyester 
—Diisocyanate Reaction Product and an 
Alkyl Acid Phosphate and Process of Prep- 
aration. No. 2,836,575. Frederick Arthur 
Jones, Castle Bromwich, Wilfred Cooper, 
Erdington, Birmingham, Daniel Owen 
Bowen, Kings Heath, Birmingham, and 
William Alun Griffiths, Erdington, Birm- 
ingham, England. (to Dunlop Rubber Co., 
Ltd., London, England. 

A polyester and an organic diisocyanate 
are admixed with 0.1-1% by weight of an 
alkyl acid phosphate and reacted to form 
an elastomer. 


Mixtures of Vinyl Resin, Aromatic 
Acid, and Asbestos Containing Iron Oxide. 
No. 2,837,490. Arthur C. Hecker, Rich- 
mond Hill, N. Y. (to Argus Chemical Lab- 
oratory, Inc., New York). 

The composition consists of asbestos 
containing iron oxide, a vinyl chloride 
resin, a vinylidene chloride resin, and a 
stabilizer. 


Aqueous Urea Formaldehyde and Mel- 
amine Formaldehyde Water-Resistant Hot- 
Setting Adhesives. No. 2,836,574. Gordon 
E. Brown, Seattle, Wash. (to Monsanto 
Chemical Co., St. Louis, Mo.). 

The adhesive is prepared by taking 100 
parts of a water soluble urea formaldehyde 
condensate and mixing it with 75-200 
parts of a melamine formaldehyde con- 
densate in water and in the presence of 
an acidic catalyst. 


Clear Terpolymers. No. 2,836,580. 
George L. Wesp, Englewood, and Robert 
J. Slocombe, Dayton, O. (to Monsanto 
Chemical Co., St. Louis, Mo.). 

The terpolymer is prepared by free- 
radical-initiated batch polymerization of a 
monomeric mixture of a dialkyl fumarate; 
a styrene, vinyltoluene, vinylxylene, vinyl 
acetate, or vinyl chloride; and another 
monomer of the  previously-mentioned 
series. 


Copolymers of Trifluoroethylene and 
Vinyl Carboxylates. No. 2,836,582. John 
M. Hoyt, Woodside, N. Y. (to Minnesota 
Mining & Mfg. Co., St. Paul, Minn.) 

The copolymer consists of 5-99 mole 
percent of trifluoroethylene, the remainder 
being a vinyl carboxylate having at least 
five carbon atoms. 


Xylylene Diisocyanate Modified Poly- 
esters. No. 2,837,498. Louis L. Ferstandig, 
El Cerrito, Calif. (to California Research 
Corp., San Francisco, Calif.). 

A glycol and a dibasic carboxylic acid 
are esterified to produce a polyester with 
an acid number below 10 and a hydroxyl 
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number between 20 and 80. This polyester 
then is reacted with a diisocyanate to pro- 
duce an intermediate, fusible, deformable 
material. This stage can be prolonged by 
using as the diisocynate, a 5-alkyl-1,3- 
xylylene diisocyanate in which the alkyl 
group contains 1-8 carbon atoms. 


Graft Copolymers and Preparation 
Thereof from Polymer Hydroperoxides. 
No. 2,837,496. Edwin J. Vandenberg, Wil- 
mington, Del. (to Hercules Powder Co., 
Wilmington, Del.). 

An _ ethylenically-unsaturated monomer 
is polymerized in the presence of a poly- 
mer hydroperoxide of a vinylidene com- 
pound containing at least 20 monomer 
units. This latter material is the only free 
radical initiator present in the mixture. 


Manufacture of Fluorine-Containing 
Polymers. No. 2,837,505. Albert -L. Ditt- 
man, North Bergen, and Herbert J. Pas- 
sino, Englewood, N. J., and John M. 
Wrightson, Whittier, Calif. (to Minnesota 
Mining & Mfg. Co., St. Paul, Minn.). 

Trifluorochloroethylene monomer is 
polymerized in admixture with 1-10 times 
as much water at a pressure sufficient to 
maintain the monomer in a liquid phase. 
The reaction takes place in the presence 


of an inorganic, water-soluble salt of a 
weak peracid. An alkaline pH is main- 
tained to give a solid homopolymer. 


Amine Curing Agent for Epoxy Resins. 
No. 2,837,497. John Delmonte, Glendale, 
Calif. (to Furane Plastics, Inc., Los An- 
geles, Calif.). 

A curing agent for epoxy resins of the 
polyglycidal ether type comprises the re- 
action product of a primary amine and 
a tertiary amine, heated to at least 210° 
F. until all of the evolved gas has been 
removed. 


Production of Isocyanates. No. 2,837,- 
554. Alois Gemassmer, Koln-Stammheim, 
Germany (to Farbenfabriken Bayer Ak- 
tiengesellschaft, Leverkusen, Germany). 

An amine is reacted with phosgene to 
form carbemyl chloride. The first step in- 
volves heating the ingredients to 100-200° 
C., and the improvement consists of pass- 
ing hot inert-solvent vapors through the 
reaction mixture. 


Process and Apparatus for Forming 
Plastic Materials. No. 2,835,920. Merrill 
M. Smith, Yardley, Pa., and William C. 


Bleher, West Roxbury, Mass. (to American 
Biltrite Rubber Co., Trenton, N. J.) 

This apparatus for feeding hot, flexible 
plastic sheets consists of a wire mesh 
conveyor and a series of stationary, trans- 
versely-spaced rods extending longitudin- 
ally about the conveyor in close proximity 
to its upper surface. These rods support 
the sheet in partial contact with the con. 
veyor. 


Equipment 


Injection Mold for Molding Clips. No. 
2,834,990. Robert H. Seer, Midland, Mich. 

The mold comprises a pair of compan- 
ion cavity blocks releasably secured to- 
gether and forming a cavity there between. 
The core has a size and shape correspond- 
ing to the cavity, and has a recessed area 
which defines the shape and size of the 
article to be molded. A horizontally-dis- 
posed passage communicates with the 
material opening in the core, and a gate 
connects this passage with the recessed 
area in the core. The core and one of the 
cavity blocks have projecting pads with 
adjacent roughened areas to form inter- 
locking surfaces on opposite faces of the 
molded article. 


Construction of Ejector Sleeves. No. 
2,834,989. Charles Kusnery, Hazel Park, 
Mich. 
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ANOTHER NEW IMPCO 


Special Purpose Injection Molding Machine for Containerlike Molding 


MODEL 


CA30-75 


© 30-50 gram capacity 


© 30 molding cycles per minute* 
@ shut-off nozzle for pre-pressurized 


molding 
® simplified mold construction 


@ built-in die and platen cooling ar- 


rangement 


® separate injection and clamp hydravu- 


lic circuits 
shock mounted control panel 


75 ton clamp 
9%" stroke 
fully automatic 


*dependent on material and mold construction 


photo electric recycling monitor 
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IB IMPROVED MACHINERY INC. 
NASHUA - NEW HAMPSHIRE 
In Canada, Sherbrooke Machineries Limited, Sherbrooke, Quebec 
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Designed for use in a mold assembly 
which utilizes core pins, the assembly has 
an ejector sleeve with a bore of relatively 
small diameter near the mold cavity and 
of relatively large diameter throughout 
its remaining extent. The core pin fits 
slidingly with respect to the sleeve adjacent 
the mold cavity, but is capable of lateral 
movement along the inner end of the 
sleeve. Other parts include an outwardly 
extending annular shoulder at the inner 
end of the sleeve, a tubular holder for the 
sleeve, a means for attaching the holder 
to an ejector plate assembly, and a de- 
tachable connective means for sleeve and 
holder. The latter has an open-ended T-slot 
to prevent axial movement between sleeve 
and holder. 


Mold for the Manufacture of Artificial 
Thermoplastic Bearing Cages for Anti- 
Friction Bearings. No. 2,836,853. Kurt 
Altmann, Herford, Westphalia, Germany. 
(to Durkoppwerke Aktiengesellschaft, 
Bielefeld, Germany). 

This is essentially a mold for forming 
plastic cages for needle bearings. An annu- 
lar groove is provided in opposed rela- 
tionship in each of the molds, and a de- 
structible mold member is_ disposed 
between the two mold halves. This mem- 
ber has a series of annularly-arranged, 
circumferentially-spaced, parallel cavities 
extending axially. These cavities com- 
municate and register with the afore- 
mentioned annular grooves. One of the 
mold sections has a sprue passageway 
communicating with the corresponding 
annular groove. 


Apparatus for Extrusion. No. 2,836,851. 
John E. Holt, Danielson, Conn. (to 
Danielson Mfg. Co., Danielson, Conn.). 

The extruder consists of a first and 
second cylinder; each having an extruder 
screw, heating means, rotating means, 
feed zone, pressure zone, and metering 
ne. There is a means for feeding 
plastic to the first cylinder feed zone, 
and both cylinders have restricted delivery 
heads after and adjacent to their metering 
wnes. The second cylinder has a pressure 
telease valve adjacent to the feed zone, 
plus a passage connecting the first cylinder 
delivery head to the second cylinder. 
This passage leads directly to the second 
cylinder pressure zone. 


Vacuum Molding Machine. No. 2,836,- 
852. Robert L. Butzko, Bridgeport, Conn. 
(to Auto-Vac Co., Bridgeport, Conn.). 

The vacuum table has a top plate with 
vacuum opening, and is adapted to support 
4 vacuum mold in_ sealed relation 
over this opening. The material holding 
frame is in sealed relation to the mold and 
has a vertical-moving raising and lowering 
frame support. The actuating means in- 
cludes a toggle leverage with crank lever 
and link which, in the lowered position, 
are in a substantially vertical line. 
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Viscoelastic 
Properties from 
Stress-Strain Data 


z 


FLOOR MODEL INSTRON — full scale 
load ranges: 2 grams to 10,000 pounds. 






Can viscoelastic properties of rubber-like 


materials be predicted from stress-strain data? 


Here’s how the problem was approached 


in a recent study. Stress-strain curves for 
polyisobutylene were developed on an Instron 
at several different strain rates and tempera- 
tures. Then, points on the curve were re- 
duced mathematically to a single logarithmic 
stress-strain curve. Dynamic viscosity and 
stress relaxation modulus obtained from the 
data were compared with published experi- 
mental values. 


The result? You can find it in Instron 


Bulletin PC-2, which describes this interesting 


study in full. It is one of many 
technical articles on advanced 
testing techniques from reliable, 
independent sources now avail- 
able to you in reprint form. 
Just write 


INSTRON: 


ENGINEERING CORPORATION 
2501 WASHINGTON STREET, CANTON, MASS. 
EUROPEAN OFFICE: SEEFELDSTRASSE 45, ZURICH, SWITZERLAND 


TABLE MODEL INSTRON — full scale 
load ranges: 2 grams to 200 pounds. 










a new dimension in 
precision plastics testing 
























































Positions Open 
Classified Rates $10.00 per inch. 













OPPORTUNITIES 
FOR 
PLASTICS 
MECHANICAL 
OR 
CHEMICAL ENGINEERS 


Permanent, responsible positions are 
available in the field of plastics appli- 
cations. Positions include the develop- 
ment of procedures, equipment and 
fabrication methods to manufacture 
products from polyolefin materials. 


Excellent working conditions, modern 
facilities, retirement and insurance pro- 
grams, company contributed savings 
plan. 


Good location in modern, mediym- 
sized, Southwestern community with 
excellent famil recreation, religious 
and educational facilities. 


Raat by letter giving age, experience 
and other gprenten. All applica- 
tions carefully considered and kept 
strictly confidential. 


Write: 
Personnel Procurement 
Research and Development Department 


PHILLIPS PETROLEUM COMPANY 
Bartlesville, Oklahoma 








Directory 


| time $19.00 per inch 
6 times $18.00 per inch 
12 times $15.00 per inch 














2 oz. Van Dorn semi-auto 

4 oz. Lewis, 1954—$3,000. 

4/6 oz. R-P, 1955 

4 oz. vert. DeMattia 

8 oz. R-P, 1946—$5,000. 

12 oz. W-S Model E—$6,000. 

12 oz. Lester w/solid frame—$4,000. 

16 oz. vert. Impco 

48 oz. W-S 1950 

two head bottle blowing machines 

Ovens, Grinders, Powder Mixers, Injection 
Molding Machines 

1 oz. to 60 ozs. never used and used. 

Acme Machinery & Mfg. Co., Inc. 

20 South Broadway, Yonkers, N.Y. YOnkers 5-0900 


102 Grove Street, Worcester, Mass. PLeasant 7-7747 
5222 W. North Ave., Chicago, Ili. TUxede 9-1328 








Used injection molding ma- 
chines, ovens, granulators. One 
machine or complete plant. 


Acme Machinery & Mfg. Co., Inc. 
20 South Broadway, Yonkers, N. Y. YOnkers 5-0900 
102 Grove Street, Worcester, Mass. PLeasant 7-7747 
5222 W. North Ave., Chicago, Ill. TUxedo 9-1328 








has a vertical-moving raising and lowering 
frame support. The actuating means in- 
cludes a toggle leverage with crank lever 
and link which, in the lowered position, 
are in a substantially vertical line. 


Processing 


Bonding Polytetrafluoroethylene Resins. 
No. 2,833,686. Bernd Wilhelm Sandt, Wil- 
mington, Del. (to E. I. du Pont de 
Nemours and Co., Wilmington, Del.). 

Two surfaces, one or both of which 
are polytetrafluoroethylene resin, are joined 


in intimate contact by a resinous copoly- 
mer of hexafluoropropylene and _teira- 
fluoroethylene and heated to at least 327° 
C., to form a bonded article. 


Stretchable Plastic-Coated Fabric and 
Method of Making Same. No. 2,836,509. 
Kenneth Ollerenshaw Berry, Caernarvyon, 
Wales. 

One side of a fabric woven from cellu- 
losic yarn is coated with plasticized PVC, 
heated, subjected to boiling vapors, and 
drying. Tension is applied at no point in 
the process. 








Current Market Prices 


Price Changes and Additions 














Coatings 
Pleogen polyesters 2009-4, 
ey 2050-1, 2062. oe 60.53 /{ 90.55 
re b. 48 / .50 
2081- 1, 2057-1, 2058-1... .1b. * J d ‘75 
Pear lb. 475 / .49 
SRE lb. 44 / .46 
I sa. aan 3 Ib. : 57 
Colors 
Cyanamid inorganic pigments: 
Chrome Oranges and 
Yellows.. lb. 315 
Yellow 41- 4576, ‘reduced Jb. one 
Lubricants 
Pleogen 3000, 3000-1. ....../b. wf 38 
Resin & Molding Compounds 
Polyesters 
Pleogen 1100, 1102, 1300, 
1810-3, 1812-2, 1816-3, 
1825, 1827, 1828, 1829, 
1833, 1834, 1870-2, 
elisa alae ID 1b. ae .355 


1150, 1153, 1300-LS, 1501, 
1602 


A a ee lb. .35 365 
a eee 1b. .50 51 
Lbhdhes ede een ne eseun lb. ae { 405 
kere lb 45 / 46 
. rere rT rere TT Terry lb oe f 38 
Sena auie a bo wae ae lb .39 40 
1877. Ps cvewieessaas lb 43 445 
Polyethylene 
Poly-Eth 1005, 1007, 1407, 

1408.5, 1709, 2007, 2205, 

2206, 2215, 2226, 2235, 

2236, 2256, 2405, 2425, 

2476, 2477, 2486 ...... lb. we i 49 
Dey PET ccceenseseeee lb. ap / .47 
iithvegasvessewseass 1b. we 51 
See lb. .375 / 515 
ro RET rr eT re lb. 38 / 52 

PT ee ere TTT Te lb. .50 .64 
Hi Dy 1504, 2504, 3504... .1b. <2 7 56 
Urea 
Sylplast molding compounds: 
Granules, std. colors ..... lb. 34 
Special colors, gran...... .1b. 34 / 46 
Std. colors, powder....... lb. 2 6 .40 
Special colors............ lb. : 43 








Jan. 13 


Washington, D.C. 


Jan. 27-30 


SPE 15th ANTEC. 
modore, New York, N. Y. 


Feb. 3-6 


vision Conference, 
Beach Hotel, Chicago, Ill. 






March 17-19 
Exhibit and 


Hotel, Chicago, Ill. 





CALENDAR of COMING EVENTS 


SPE Baltimore-Washington Sec- 
tion. Langley Park Hot Shoppe, 


Hotel Com- 


SPI 14th Reinforced Plastics Di- 
Edgewater 


15th Annual Con- 
ference of National Association 
of Corrosion Engineers. Sherman 


March 26-27 


SPI 6th Pacific Coast Section 
Conference. Hotel Del Coronado 
Coronado, Calif. 


April 20-2! 
SPI 17th Annual Canadian Sec 


tion Conference. Windsor Hotel 
Montreal, Can. 





May 7 
SPE Pittsburgh Section 


RETEC. 
Plastics and the Metals Industry. 


Penn-Sheraton Hotel 
Pa. 


Pittsburgh 
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Domestic Production and Sales of Plastics and Resin Material, 


July and August, 1958 


Following are the partly estimated and revised 
statistics for the domestic production and sale of 
plastics and resinous material during the months 
of July and August, 1958, Units listed are in 
pounds, dry basis unless otherwise specified. 
Data on alkyds and rosin modifications have not 
been included since their use is primarily limited 
to the protective coating industry. 


Production and sales of all materials except 
polyester and polyethylene resins show sharp in- 
creases over last month's totals. Polyesters 
dropped off slightly while polyethylenes re- 
mained roughly the same. Grand totals rose 
during August to a higher level than last year’s; 
and all materials but vinyls and coumarones are 
holding their own or in excess of those in 1957. 


uly, 1958 August, 1958 


Cellulose Plastics:1 


an 


9 
7 
1 
1 
2 
4 
6 











Cellulose acetate and mixed ester: 
Sheets, under 0.003 gage 
Sheets, 0.003 gage and over 
All other sheets, rods, and tubes (including other cellulose plastics) 
Molding and extrusion materials (including other cellulose plastics) 
Nitrocellulose sheets, rods, and tubes 


Phenolic and Other Tar-Acid Resins: 
Molding materials! 
Bonding and adhesive resins for— 
Laminating (except plywood) 


ney NE I NS on ks vawsensdsnsbcensvassbosesnserss 


Friction materials (brake linings, clutch facings, and similar materials)’ 
LS ar insulation (fiber glass, rock wool) 
yw ee 
All other bonding and adhesive uses 
Protective-coating resins unmodified and modified except by rosin 
Resins for all other uses 


Urea and Melamine Resins: 
Textile-treating and textile-coating resins 
Paper-treating and paper-coating resins 
Bonding and adhesive resins for— 
Laminating 
Plywood 
All other bonding and adhesive uses 
Protective-coating resins, straight and modified 
Resins for all other uses, including molding 


Styrene Resins: 
Molding materials! 
Protective-coating resins, straight and modified 
Resins for all other uses 


Vinyl and Vinyl Chloride Resins:? 

Polyvinyl chloride and copolymer resins (50% or more PVC) for— 
Film (resin content) 
Sheeting (resin content) 
Molding and extrusion (resin content) 
Textile and paper treating and coating (resin content) 
Flooring (resin content) 
Protective coating (resin content) 
All other uses (resin content) 

All other vinyl resins for— 
Adhesives (resin content) 
All other uses (resin content) 


Coumarone-Indene and Petroleum Polymer Resins 


Polyester Resins: 
For reinforced plastics 
For all other uses 


Miscellaneous Synthetic Plastics and Resin Materials: 
Molding Materials!, « 
Protective-coating resins* 
Resins for all other uses® 


Production 


1,595,798 


8,643,526 


5,017,657 
683,700 
740,122 

4,304,543 

3,953 ,038 

2,674,464 

1,516,728 

2,459,325 

29,993 , 103 


1,808,493 
1,821,571 


1,942,547 
7,870,751 
937,756 
2,716,881 
3,559,234 
20,655 ,233 


30,065 ,650 
8,433 ,986 
10,922,625 
49,422,261 


53,747,195 


19,016,319 


7,795,611 
1,166,112 
8,961,723 


70,035,418 


3,373,212 
1,622,626 
11,015,440 
16,011,278 
278,455 ,448 


Sales 


1,371,507 
1,325,514 
541 ,373 
6,854,229 
240,249 
10,332,872 


11,341,641 


3,370,422 
688 ,372 
932,618 

4,706,752 

3,131,141 

2,757,524 

1,790,884 

1,941,455 

30,660,809 


2,052,871 
1,859,446 


2,120,337 
7,914,024 
1,031,063 
1,928,347 
5,162,383 
22,068 ,474 


30,986,400 
7,747,663 
9,294,066 

48,028,129 


4,795,754 
5,329,560 
15,520,387 
4,882,651 
8,093,168 
2,526,242 
3,859,670 


4,381,353 
9,193,625 
48,028,129 


19,714,860 


6,806,091 
1,085,011 
7,891,102 


24,427,978 
38,345 ,962 
62,773 ,940 


3,210,191 
840,376 
10,024,475 
14,075 ,042 
274,127 ,638 


Production 


1,346,076 
1,400,451 
802,701 
8,733,539 
228,721 
12,511,488 


11,129,134 


6,006,452 
978,065 
941 ,898 

4,236,238 

4,955 ,546 

3,312,021 

2,867 ,762 

2,710,625 

37,137,741 


2,704,753 
2,687,040 


2,692,041 
8,844,612 
1,188,313 
2,420, 264 
7,011,345 
27,548,368 


33,946,142 

7,241,998 
13,253,173 
54,441,313 


68 ,492,131 


22,545,472 


6,905 , 237 
925,252 
7,830,489 


68 ,064, 212 


4,123,074 
1,844,953 
11,567,456 
17,535 ,483 
316, 106,697 


Sales 


1,215,154 
1,450,256 
691,895 
8,095 ,049 
231,927 
11,684,281 


13,835,815 


4,260,058 
1,055,724 
1,203 ,442 
4,399,773 
4,165,776 
3,221,722 
2,143,447 
2,287,375 
36,573,132 


3,122,477 
2,402,166 


2,476,674 
8,566,285 
1,081,205 
2,341,820 
7,111,470 
27,102,097 


34,378,893 

7,288,651 
10,640,708 
52,308,252 


6,594,435 
5,546,777 
19,285 ,642 
6,244,746 
10,529,600 
2,809,739 
6,002,318 


4,361,736 
9,496,894 
70,871,887 


23,180,211 


6,778,205 
931,618 
7,709 ,823 


23,352,182 
46,693,767 
70 ,045 ,949 


4,246,058 
742,766 
10,469,135 
15,457 ,959 
314,933,591 





‘Includes fillers, plasticizers, and extenders. 


*Production statistics by uses are not representative, as end use may not be known at time of manufacture. 


‘Includes data for spreader and calendering-type resins. 
‘Includes data for acrylic, nylon, silicone, and other molding materials. 


‘Includes data for epichlorohydrin, acrylic, silicone, and other protective-coating resins. 


‘Includes data for acrylic, rosin modifications, nylon, silicone, and other plastics and resins for miscellaneous uses. 


Included with “All other bonding and adhesives uses.” 
SOURCE: United States Tariff Commission, Chemical Division. 
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a YOU’RE just beginning to manufacture 
alkyd or polyester resins — or an “old-hand” 
producer with some production problems still 
unsolved—Pittsburgh’s Technical Service De- 
partment may be of real service to you. 

As a dependablesource of phthalic anhydride, 
maleic anhydride and fumaric acid, we’re well 
experienced —and ready—to assist you with 
your application problems. 

This help goes well beyond “‘samples and 
data sheet”’ on our products—which are always 
available, of course. We'll be glad to make up 
sample resins, suggest formulations for your 
special requirements, and recommend sound 
processing procedures. 

And, when the problem calls for it, our en- 
g).eers are at your service for a trouble-shoot- 
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HELP FOR 


ing meeting at your plant. Pittsburgh is not a 
commercial resin producer. 

What’s your resin production problem? We’d 
like to help you lick it. Call or write us the 
details today. 
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